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Abstract. Visual tracking is a challenging problem,
because the target frequently changes its appearance,
randomly move its location and get occluded by other
objects in unconstrained environments. Moving object or
target in the video changes it state continuously in space
with time. Also, other factor i.e. brightness, color intensity
and multiple objects heavily effects the moving target
tracking task. There are many existing methods and
algorithm which tracks the object but not robust to above
mentioned factors. So, there is a need to design an
algorithm that must be robust to these problems. . In this
paper we discuss about various tracking techniques and a
robust technique is presented which is based on space
time context model. Tracker based on this model
completes the tracking task in unconstrained
environments.
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I.INTRODUCTION

Visual tracking attracts lots of attentions due to its core status
in applications, e.g. human-computer interaction, video
surveillance, virtual reality, etc. For most of these
applications, trackers are demanded to work for a long time
in unconstrained environments, which greatly challenges the
robustness of the trackers. To overcome this difficulty,
numerous complex models are designed, but most of them
still focus on the appearance of target itself (e.g. color, edge
responses, texture and shape cues) or the difference between
the target and background.

In real-world, the temporal and spatial information is
important and necessary in tracking task. In continuous
frames, the target appearance changes gradually, and all of
the historical appearance variations in pose, scale and
illumination have more or less influences and constraints on
the next appearance state. For example, no matter what
appearance changes happen to a panda, it is still a panda and
the tracker should not recognize it as another animal.
Meanwhile, the target moves gradually from one location to
another location, rather than abruptly and discretely jumps. In
another words, the spatial context presents strong or weak
spatial correlation between the target and the background.
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For example, if two similar pandas walk together, it is easy to
jump from one panda to another for the trackers which only
focus on appearance features. However, if the spatial context
constraints are considered, the skip problem will be
circumvented because the surroundings around the two
pandas are different. Unfortunately, the spatio-temporal
context information has not been paid enough attention in the
previous tracking strategies. In this paper, we propose a novel
tracking framework based on the spatio-temporal structural
context to precisely predict the location of the target, which is
expected to be more robust than the previous methods

Il. FACE DETECTION AND TRACKING APPROCHES.
Face recognition systems typically progress through a
number of stages during video processing. The first step is to
determine which image regions contain a face via detection
or tracking component. Faces are located by distinguishing
facial features from those of the background. Next, the face
information is extracted and converted into the form required
by the recognition algorithm, and then the face is matched
against the gallery set. Some recognition systems detect or
track faces and performance recognition simultaneously.
Detection or tracking is performed to locate faces if their
positions in a video frame are not known prior to analyzing a
video. Face detection algorithms treat each image as an
independent observation and thus do not model motion state
across sequences of video frames. Face tracking algorithms,
on the other hand, accumulate both spatial and motion
information over subsequences of frames to continuously
find image regions containing previously detected faces. In
both approaches, an algorithm searches for features in the
image that indicate the presence of a face. The difference
between detection and tracking lies in the size of the search

area. Tracking and detection algorithms may only provide a
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coarse estimation of where a face is a located. A more precise
boundary can be determined through a process known as
localization. A detailed boundary can be obtained with skin
detection techniques, which segment the image region
containing the face based on pixel color values. Once located,
the image regions containing faces must be extracted and
then transformed into the form required for recognition.
Typical transformations normalize the face by aligning key
facial points, such as the eye centers, to canonical positions;
warping the face to compensate for out-of-plane rotation; or
smoothing the color or intensity distribution of the pixels in
the facial region. Local features, which characterize the
information around a set of points, or holistic features, which
characterize the appearance of the entire face, are then
extracted to form face patterns and passed to the recognition
algorithm. These features may also be incorporated into a
person-specific model that a tracker can use to locate a
particular face in later frames. At a coarse level, the
recognition algorithm can exploit the large number of
patterns from a sequence in one of two ways. Set-based
algorithms discard the temporal dimension yet take
advantage of the multitude of available face patterns.
Sequence-based approaches explicitly incorporate temporal
information into recognition decisions, with the objective of
increasing computational efficiency, improving robustness to
nuisance factors, or using facial motion cues as biometric
characteristics. Overviews of these approaches are provided
in the following sections.

1 Set-Based Approach: The set-based approach poses the face
recognition from video problem in terms of matching with
sets of multiple samples. Set-based algorithms fuse
information over the sample set before or after matching
individual face images Information fusion allows a set-based
face recognition algorithm to attain higher recognition

accuracy, increased robustness to nuisance factors or
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increased efficiency relative to algorithms for face
recognition from still images.

* Fusion before matching - the data or features extracted from
each face image can be aggregated together prior to
recognition. The features or pixel values from an individual
image can be unraveled to form a vector; concatenation of the
vectors from different frames can yield a single vector with
the information from an entire set. A major drawback of this
representation stems from its sensitivity to the number of
faces and the order in which the vectors are concatenated
together. In contrast, super-resolution methods attempt to
recover high frequency image content from the aggregated
frames with the objective of constructing high resolution
images. Some 3D modeling techniques also draw data from
multiple frames, only with the goal of approximating the
geometric structure of the face to achieve pose invariance. In
addition, the entire set of faces can be represented with linear
subspaces or nonlinear manifolds, constructs with well-
defined metrics that measure distances between sets or the
variations that they share in common.

* Fusion after matching - Pose, illumination and expression
variations complicate face recognition by effecting how the
face appears. Image sets can be sampled via frame selection
algorithms to increase the likelihood that the probe and
gallery sets will have similar compositions with respect to the
nuisance factors. Additionally, some techniques for achieving
pose invariance use 3D head models to synthesize gallery
images with similar orientations to the faces in the set of
probe images.

These techniques can be complemented by score, rank or
decision level fusion schemes that integrate information over
the probe and gallery images to produce a single match
decision. In score level fusion, the match scores across the
probe frames are combined via summation, multiplication, or
by taking the minimum or maximum score for each gallery

entry. The estimated identity corresponds to the gallery entry
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with the highest fused score. The rank level fusion method
first ranks gallery entries by their match score in descending
order for each frame. The gallery entry with the lowest sum
of ranks over the frame set serves as the estimated identity.
Finally, decision level fusion is performed by assigning a
vote to the gallery entry with the best match score for each
face image from the set. The estimated identity is the gallery

entry with the most votes.

Probe
video
sequence

Super-
resolution
image

Figure 5: Super-resolution process.

For this example, the spatial information from a set of
adjacent video frames was fused together using the iterative
back project super-resolution algorithm. Face detection is the
first stage of a face recognition system. A lot of research has
been done in this area, most of that is efficient and effective
for still images only. So could not be applied to video
sequences directly. In the video scenes, human faces can
have unlimited orientations and positions, so its detection is
of a variety of challenges to researchers. Generally, there are
three main processes for face detection based on video. At

first, it begins with frame based detection. During this
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process, lots of traditional methods for still images can be
introduced such as statistical modeling method[3],neural
network-based method[4], SVM-based method[5],HMM
method[6], BOOST[7] method and color-based face
detection[8], etc. However, ignoring the temporal
information provided by the video sequence is the main
drawback of this approach. Secondly, integrating detection
and tracking, this says that detecting face in the first frame
and then tracking it through the whole sequence. Since
detection and tracking are independent and information from
one source is just in use at one time, loss of information is
unavoidable. Finally, instead of detecting each frame,
temporal approach exploits temporal relationships between
the frames to detect multiple human faces in a video
sequence. In general, such method consists of two phases,
namely detection and prediction and then update-tracking.
This helps to stabilize detection and to make it less sensitive
to thresholds compared to the other two detection categories.
2 Model-based Approaches: Hager and Belhumeur[29] used
a parametric model for tracking. Active Appearance Model
(AAM) was introduced by Cootes, which contains a
statistical model of the shape and grey-level appearance of
the object of interest to encode shape and texture information.
An Active Model for facial feature tracking. Adaptive
template tracking extended the idea of AAMand gained better
results. Isard and Blake combined condensation algorithm
with active contours which parameterized by low
dimensional vectors. The similar algorithm was generalized,
which took advantage of active contour with adaptive
condensation as well and utilized color information.

3 Color and shape based Approaches: Color and shape are
important cues for tracking, based on which many methods
are proposed. In [3], a robust face tracking method based on
condensation algorithm which combined skin color with
facial shape was presented. Moreover, skin color and facial

shape trackers were constructed as the observation measure
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respectively. The result showed that the method was even
robust in the situation of sudden change of lighting.
Similarly, [6] proposed the use of anew color space method
based on Linear Discriminate Analysis method which
integrated color and shape into condensation algorithm.
Integrated tracking procedure with the spatial domain and
proposed a Bilateral Learning (BL) approach [7]. Their
algorithm mainly selected reliable samples to update the
color and spatial model within EM framework. Moreover, it
didn’t need accurate shape model. In [38], an enhanced
mean-shift tracking approach using joint spatial-color feature
and a novel similarity measure function was proposed.
Second and recently, facial feature tracking comes into focus.
Though the approach is very sensitive to occlusion, scale or
resolution changes, it is precise and reliable under planar
movement. Meantime, gabor wavelet jets and gray-level
profiles are integrated for effective and efficient feature
representation. In addition, a multi-model tracking approach
is used to estimate the feature point positions dynamically.
Tracking was fitted into Kalman filtering framework in
which the non-linear system was approximated by a local
linear model. Tracking by means of continuous detection and
introduced illumination invariant local structure features
within Kalman filter. The third category is tracking based on
the combination of head and feature. A method for tracking
several features of a non-planar target undergoing an
arbitrary 3D movement. Multiple kernel tracking methods
can track objects undergoing parametric transformations.
Moreover, the method extends the result to more general
situations.

Evolutionary methods of SSGA and Particle Swarm
Optimization (PSO) to perform the multiple human heads
tracking. Besides, it could also reduce the computational cost.
A data fusion particle filter for head tracking method was
proposed based on the color and edge cues. A Boosted
Adaptive Particle Filter (BAPF) was presented [25] to enable
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estimation of the proposal distribution and the posterior
distribution with a much higher degree of accuracy.

4 Real-time tracking methods: Real-time tracking catches
much attention recently. Existing real-time tracking
techniques include: CAMSHIFT [23], condensation [24] and
adaptive Kalman filtering. When the object is far away from
the camera, the algorithm fails to track. Due to the efficiency
in tracking performance and computational capacity, chroma
distribution-based face tracking approaches have been
presented. For example, [21] proposed a face tracking
algorithm based on the skin and lip chroma transform. A
statistical color model and deformable template for tracking
multiple faces [23].In [24], it exploited a statistical approach
based on the mean-shift algorithm, which is consisted of a
gradient ascent search over the skin color distribution. In
[25], the head is modeled as a texture mapped cylinder and
tracking was formulated as an image registration problem in

the cylinder’s texture map image.

I11. OVERVIEW OF MAIN FACE RECOGNITION
TECHNIQUES.

1 Eigenface Technique: It utilizes two dimensional global
grayscale images representing distinctive characteristics of
human face describing what is common to groups of
individuals and where they differ most. Just as any color can
be created by mixing using primary colures (RGB), vast
majority of faces can be reconstructed by combining features
of approx100-150 eigen faces. The performance depends on
number of eigenvectors. If it is too small, important
information about identity may be lost. If too high, weight
corresponding to small eigen values may be noisy.

Limitations: i. One of the assumptions in eigen face is that
variability in the underlying images corresponds to
differences between individual faces. This assumption is,

unfortunately, not always valid.
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ii. Other factors that may "stretch" image variability in
directions that tend to blurred entity in PCA space include
changes in expression, camera angle, and head pose. Since
the eigenvectors are determined only by data variability,
you're limited in what you can do to control how eigen face
behaves. However, you can take steps to limit, or to
otherwise manage, environmental conditions that might
confuse it. For example, placing the camera at face level will
reduce variability in camera angle.

iii. Lighting conditions, such as side lighting from windows,
are harder for a mobile robot to control. But you might
consider adding intelligence on top of face recognition to
compensate for that. For example, if your robot knows
roughly where it's located, and which direction it's facing, it
can compare the current face image only to ones it's seen
previously in a similar situation.

2. Neural Network Technology: Extracts features from the
entire face as visual contrast element, quantifying,
normalizing and compressing them into template code. After
that, it uses a specialized algorithm to determine that parts
one by one to find the matching image or features in the
database.

3. Dynamic Link Architecture or Graph Matching: It is an
extension to classify artificial neural networks. Memorized
objects are represented by sparse graphs, whose vertices are
labeled with a multi-dimensional description in terms of local
power spectrum and whose edges are labeled with geometric
distance vectors that can be described by vector
representation the position and size of facial features such as
eye, eyebrows, nose, and mouth.

4. Automatic Face Processing: It is the most rudimentary and
easy to understand. It simply uses distance ratios between
key facial features.

5. Fisherfaces/Subspace LDA: Fisher’s Linear Discriminant
and produces well separated classes in a low-dimensional

subspace, even under severe variation in lighting and facial
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expressions. The Eigenface technique, another method based
on linearly projecting the image space to a low dimensional
subspace, has similar computational requirements. Yet,
extensive experimental results demonstrate that the proposed
“Fisherface” method has error rates that are lower than those
of the Eigenface technique for tests on the Harvard and Yale
Face Databases.

6. Innovativeness & Usefulness: Existing algorithms can be
enhanced along with development of new algorithms. FRVS
will assist security personnel’s in keeping track of all the
people entering and leaving a secured zone. The core
functionality of FRVS will allow real time tracking,
recognition and retrieval of stored relevant information of
human faces in a video stream. Today this is based mainly on
magnetic cards. A system based on face recognition could be
safer and cheaper.

Main areas in which it could be used are:

* Surveillance.

* Site Access.

* Criminal Investigation.

» House-Hold security. Etc.

The other used techniques are: Fingerprints, Hand geometry,
IRIS, Retina, Voice, and Signature.

Advantages of FRVS over other techniques: Face recognition
has number of advantages. Firstly, it is non-intrusive.
Whereas many techniques require the subject’s cooperation
and awareness in order to perform, an identification or
verification, such as looking into eye scanner or placing their
hand on fingerprint reader, FRVS could be used without
subject’s notice.

Limitations: Due to dynamic nature of face a face
recognition system encounters various problems during the
recognition process. A robust face recognition system should
have:

i. Scale invariance: The same face can be presented to system

at different perspective and orientations. eg. Frontal, and
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profile views. Besides head orientation may change due to
translation and rotation.

ii. llumination invariance: Face images of same person can
be taken under different illumination condition, as position
and strength of light source can be modified.

iii. Noise invariance: The robust face recognition system
should be insensitive to noise generated by camera or frame
grabbers.

iv. Emotional Expression: Face images of same person can
differ on expressions when smiling or laughing. Also, beards,
moustaches can be present,

Face tracking is a significant procedure in face recognition
system. Tracking exploits the temporal correspondence
between frames. In general, face tracking can be divided into
three categories, head tracking (color-based, model-based and
shape-based), facial feature tracking and combination of head
and facial feature tracking. For video processing, real-time is
its foremost feature to be considered. First category for
tracking is model-based, they usually include statistical
models [26] and exemplar-based [27]. Hongliet al. applied
effective boundary saliency map to the subsequent tracking
process on the basis of previous segmented result
[28].Generally, the major steps in tracking stage are the
boundary matching and connection. The former construct to
determine the face boundary and the latter is employed to

extract the region between two key points.

IV. PROBLEM FORMULATION.
From the above literature it can be concluded that existing
method for moving object tracking in the videos are not
much robust that could track the target with changing pose,
scale, multiple objects and illumination. The proposed space-
time structural context based tracker here, greatly differs
from the previous published models. For temporal context
part, a new incremental subspace model is constructed to

represent the gist of target with low dimensionality feature
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vectors, in which several sequential positive samples are
packed into one subspace to update the model. Most of the
appearance information of the target, including pose, scale,
and illumination are efficiently incorporated into the model
to help predict the next state of the target. For the spatial
context part, we introduce the contributors that are the
regions having the same size and consistent motion

correlation with the target.

V. RESULT.

MATLAB R2008a software has been taken as an
implementation platform for implementation of proposed
methodology. Image processing toolbox and general
MATLAB toolbox are used from the software. The global
temporal context model is constructed by the linear subspace
method, which is updated with continuous positive samples
and the correlation between them is considered. The
appearance information of contributors will also be
considered in our model, and the pairwise features are
produced by the difference between target and contributors to
describe the spatial correlations. The target and contributors
will be decomposed into small blocks, hence the intra- and
inter- structural information can be described. Instead of
building complex motion models to represent the correlation
between the target and contributors, our approach will
efficiently utilizes boosting method to select the most
representative weak relations to construct a strong supporting
field.

REFRENCES.

e  Kaihua Zhang, Lei Zhang, Ming-Hsuan Yang, and David Zhang
“[ Fast Tracking via Spatio-Temporal Context Learning” [1]

e  Jiang Wang , Zhuoyuan Chen and Ying Wu “Action Recognition
with Multiscale Spatio-Temporal Contexts” EECS Department,
Northwestern University 2145 Sheridan Road, Evanston, IL
60208.[2]

210



International Journal of Advanced and Innovative Research (2278-7844) / # 211 / Volume 3 Issue 10

LongyinWen, Zhaowei Cai, Zhen Lei, Dong Yi, and Stan Z. Li
“Online Spatio-temporal Structural Context Learning for Visual
Tracking” CBSR & NLPR, Institute of Automation, Chinese
Academy of Sciences 95 Zhongguancun Donglu Beijing 100190,
China.[3]

Dan Xul, Xinyu Wul;3, Dezhen Song2, Nannan Lil, Yen-Lun
Chenl “HIERARCHICAL ACTIVITY DISCOVERY WITHIN
SPATIO-TEMPORAL CONTEXT FOR VIDEO ANOMALY
DETECTION” 1Guangdong Provincial Key Lab of Robotics and
Intelligent System, Shenzhen Institutes of Advanced Technology,
Chinese Academy of Sciences, China 2Department of Computer
Science and Engineering, Texas A&M University, USA
3Department of Mechanical and Automation Engineering, The
Chinese University of Hong Kong[4]

David S. Bolme J. Ross Beveridge Bruce A. Draper Yui Man Lui
“Visual Object Tracking using Adaptive Correlation Filters”
Computer Science Department Colorado State University Fort
Collins, CO 80521, USA.[5]

Hieu T. Nguyen, Member, IEEE, Qiang Ji, Senior Member,
IEEE, and Arnold W.M. Smeulders, Senior Member, IEEE
“Spatio-Temporal Context for Robust Multitarget Tracking”
IEEE TRANSACTIONS ON PATTERN ANALYSIS AND
MACHINE INTELLIGENCE, VOL. 29, NO. 1, JANUARY
2007 [6]

Sachoon Yi and Vladimir Pavlovic Rutgers “Spatio-Temporal
Context Modeling for BoW-Based Video Classification” The
State University of New Jersey 110 Frelinghuysen Road,
Piscataway, NJ 08854, USA [7]

Graham W. Taylor, Rob Fergus, Yann LeCun, and Christoph
Bregler “Convolutional Learning of Spatio-temporal Features”
Courant Institute of Mathematical Sciences, New York
University New York, USA.[8]

Yew, Chuu Tian Intelligent Biometric Group, Shahrel Azmin
Suandi Intelligent Biometric Group “A Study on Face
Recognition in Video Surveillance System Using Multi-Class
Support Vector Machines” [9]

Zulhadi Zakaria Shahrel A.Suandi Intelligent Biometric Group
“Face Detection Using Combination of Neural Network and
Adaboost” Intelligent Biometric Group School of Electrical and
Electronics Engineering Universiti  Sains Malaysia USM
Engineering Campus 14300 Nibong Tebal Pulau Pinang
MALAYSIA. [10]

Mliki Hazar MIRACL-FSEG University of Sfax 3018 Sfax,
Tunisia mliki.hazar@gmail.com, Hammami Mohamed MIRACL-

© 2014 1IJAIR. All Rights Reserved

FS University of Sfax 3018 Sfax, Tunisia Ben-Abdallah Hanéne
MIRACL-FSEG University of Sfax, 3018 Sfax, Tunisia
hanene.benabdallah@fseg.rnu.tn. “Real time face detection based
on motion and skin color information” [11]

Qiang Wang, Student Member, IEEE, JingWu, Member, |IEEE,
Chengnian Long, Member, IEEE, and Bo Li, Fellow, IEEE “P-
FAD: Real-Time Face Detection Scheme on Embedded Smart
Cameras” IEEE JOURNAL ON EMERGING AND SELECTED
TOPICS IN CIRCUITS AND SYSTEMS, VOL. 3, NO. 2, JUNE
2013 [12]

Yao-Chuan Changl, Yen-Yu Linl, Hong-Yuan Mark Liaol
Research Center for Information Technology Innovation,
Academia Sinica, Taiwan Institute of Information Science,
Academia Sinica, Taiwan “MULTI-VIEW FACE DETECTION
IN VIDEOS WITH ONLINE ADAPTATION” [13]

Yanwei Pang, Senior Member, IEEE, Kun Zhang, Yuan Yuan,
Senior Member, IEEE, and Konggiao Wang “Distributed Object
Detection With Linear SVMs” IEEE TRANSACTIONS ON
CYBERNETICS. [14]

Mohammad Dawi, Mohamad Adnan Al-Alaoui, Mohammed
Baydoun Electrical and Computer Engineering, American
University of Beirut, Beirut, Lebanon “3D Face Recognition
Using Stereo Images” 17th IEEE Mediterranean Electro technical
Conference, Beirut, Lebanon, 13-16 April. [15]

JEREMIAH R. BARR, KEVIN W. BOWYER, PATRICK J.
FLYNN, SOMA BISWAS “FACE RECOGNITION FROM
VIDEO: A REVIEW” International Journal of Pattern
Recognition and Atrtificial Intelligence April 20, 2012 [16]

M. Castrillo'n *, O. De’niz, C. Guerra, M. Herna'ndez Instituto
Universitario de Sistemas Inteligentes y Aplicaciones Nume'ricas
en Ingenieri’a (IUSIANI), Universidad de Las Palmas de Gran
Canaria, Las Palmas de Gran Canaria 35017, Spain “ENCARAZ2:
Real-time detection of multiple faces at different resolutions in
video streams” Received 10 June 2005; accepted 15 November
2006 [17]

Tim Althoff UC Berkeley EECS/ICSI althoff@icsi.berkeley.edu
Hyun Oh Song uc Berkeley EECS/ICSI
song@eecs.berkeley.edu Trevor Darrell UC Berkeley EECS/ICSI

trevor@eecs.berkeley.edu “Detection Bank: An Object Detection

Based Video Representation for Multimedia Event Recognition”
[18]

Tedfilo Emidio de Campos Rogério Schmidt Feris Roberto
Marcondes Cesar Junior {teo, rferis, cesar}@ime.usp.br

http://www.vision.ime.usp.br/~creativision =~ Departamento  de

211


mailto:mliki.hazar@gmail.com
mailto:hanene.benabdallah@fseg.rnu.tn
mailto:althoff@icsi.berkeley.edu
mailto:song@eecs.berkeley.edu
mailto:trevor@eecs.berkeley.edu
mailto:cesar%7D@ime.usp.br
http://www.vision.ime.usp.br/~creativision

International Journal of Advanced and Innovative Research (2278-7844) / # 212 / Volume 3 Issue 10

Ciéncia da Computacdo Instituto de Matematica e Estatistica
Universidade de Sao Paulo (USP), Rua do Matdo, 1010, PO-Box
66.281, 05315-970, Sio Paulo, SP, Brasil “A Framework for Face
Recognition from Video Sequences Using GWN and
Eigenfeature Selection” [19]

Erik Hjelm Department of Informatics, University of Oslo, P.O.
Box 1080 Blindern, N-0316 Oslo, Norway and Boon Kee Low
Department of Meteorology, University of Edinburgh, JCMB,
Kings Buildings, Mayfield Road, Edinburgh EH9 3JZ, Scotland,
United Kingdom E-mail: erikh@hig.no; boon@met.ed.ac.uk
“Face Detection: A Survey” Received October 23, 2000; accepted
April 17, 2001 [20]

Rabia Jafri* and Hamid R. Arabnia* “A Survey of Face
Recognition Techniques” Journal of Information Processing
Systems, Vol.5, No.2, June 2009 41 [21]

Liyuan Li, Weimin Huang Institute for Infocomm Research 21
Heng Mui Keng Terrace Singapore, 119613
lyli, wmhuang@i2r.astar. edu.sg Irene Y.H. Gu Dept. Signals &
Systems Chalmers Univ. of Tech. 41296, Sweden

irenegu@s2.chalmers.se Qi Tian Institute for Infocomm Research

21 Heng Mui Keng Terrace Singapore, 119613 tian@i2r.a-
star.edu.sg “Foreground Object Detection from Videos
Containing Complex Background” [22]

Walaa Mohamedl, Mohamed Heshmat2, Moheb Girgis3 and
Seham Elaw Faculty of science, Mathematical and Computer
Science Department, Sohag University, 82524, Sohag, Egypt.
Faculty of science, Department of Computer Science, Minia
University, EIl-Minia, Egypt “A new Method for Face
Recognition Using Variance Estimation and Feature Extraction”
International Journal of Emerging Trends & Technology in
Computer Science (IJETTCS) Web Site: www.ijettcs.org
Email:editor@ijettcs.org, editorijettcs@gmail.com Volume 2,
Issue 2, March — April 2013 [23]

Ming-Hsuan Yang, Member, IEEE, David J. Kriegman, Senior
Member, IEEE, and Narendra Ahuja, Fellow, IEEE “Detecting
Faces in Images: A Survey” IEEE TRANSACTIONS ON
PATTERN ANALYSIS AND MACHINE INTELLIGENCE,
VOL. 24, NO. 1, JANUARY 2002 [24]

Unsang Park and Anil K. Jain Department of Computer Science

and Engineering Michigan State University 3115 Engineering
Building East Lasing, MI 48824, USA {parkunsa,
jain}@cse.msu.edu “3D Model-Based Face Recognition in
Video” The 2nd International Conference on Biometrics, Seoul,

Korea, 2007 [25]

© 2014 1IJAIR. All Rights Reserved

PAVEL KORSHUNOV and WEI TSANG OOl National
University of Singapore “Video Quality for Face Detection,
Recognition, and Tracking” [26]

Caifeng Shan “Face Recognition and Retrieval in Video” [27]
Huafeng Wang, Yunhong Wang, And Yuan Cao “Video-based
Face Recognition: A Survey” World Academy of Science,

Engineering and Technology Vol:3 2009-12-25 [28]

212


mailto:boon@met.ed.ac.uk
mailto:irenegu@s2.chalmers.se
mailto:editor@ijettcs.org
mailto:editorijettcs@gmail.com
mailto:jain%7D@cse.msu.edu

