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Abstract
In recent years, the use of Intelligent Closed-Circuit Television 
(ICCTV) for crime avoidance and detection play significant role. 
Face detection and recognition has gained major attention in image 
investigation and understanding. Over the last 15 years or so, it 
has become an admired area in computer applications in image 
analysis and for understanding. Surveillance applications has a 
difficult task in real time human face detection and recognition for 
the image and video sequence due to dissimilarity in surroundings, 
lighting, facial expression, low resolution and contrast, blur and 
noise. This paper describes high-speed and exact face detection 
and recognition framework that is capable of processing images 
extremely quickly while achieving high detection rates. The 
proposed algorithm work in two phases, first user can register for 
recognition and then in second phase register user can recognize 
from the stored database. This algorithm is tested on face images 
which is dissimilar in appearance and illumination, can be obtained 
from confidence factors. One of its main aims understands the 
multipart human visual system and the knowledge of how humans 
indicate faces in order to distinguish diverse identities with high 
correctness.
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I. Introduction
As the requirement for higher levels of security rises, technology is 
jump to enlarge to fulfil these desires. Face recognition has become 
more striking and useful because of increasing needs for security 
in every field. In recent years, the use of CCTV (Closed-Circuit 
Television) for surveillance has grown-up to an exceptional level, 
mainly after the terrorist attack in different country. According 
to recent survey in March 2012 there are around 422,000 CCTV 
cameras London [1], this suggest that in London roughly one 
camera for every 14 people. 
In a typical surveillance scenario, images used for guidance a 
face recognition system must be available ahead of time from 
sources such as identity card, passport, digital evidence etc., these 
snaps are taken under fine controlled environment for example 
in laboratory, control room while testing images are available 
under a surveillance scene. Images which can obtain from the 
security cameras are frequently confronted with the degradations 
such as low contrast, low resolution, blur, noise, surroundings of 
image. Environment conditions, IP, analog cameras, hardware and 
software restrictions are main reasons for degradation. 
Face recognition, as one of the primary biometric technologies, 
became more and more essential owing to hurried advances in 
technologies such as digital cameras, the Internet and mobile 
devices, and increased demands on security. Face recognition 
has numerous advantages over other biometric technologies: It 
is natural, and easy to use. Among the six biometric attributes 
measured by Hietmeyer [2], facial features scored the highest 
compatibility in a Machine Readable Travel Documents 
(MRTD) [3] system based on a number of evaluation factors, 

such as enrolment, restoration, machine requirements, and public 
perception as shown in fig. 1.

Fig. 1: Weighted Percentage of all Known Biometrics

The work describes in this paper is part of a funded thesis to 
evaluate research as well as commercially available surveillance 
system in the framework of public spaces. This algorithm helps 
us to expand and implement methods, which decreases volume 
of face database and use these database for face detection and 
recognition. For recognition we use Viola and Jones algorithm 
[4] (haar-like features) and PCA (principle component analysis) 
[5, 12] face recognition algorithm. Digital image features used in 
image recognition are basically haar-like features.
The rest of this paper is structured as follow. In section II, we 
describe the related work, followed by section III, where we 
describe proposed work. In section IV, experimentation details 
can be given to compare the proposed algorithm from other face 
recognition algorithm. Concluding remarks and future work 
follows in section V.

II. Related Work
Recent research on face recognition has been focused on detecting 
frontal faces with good lighting conditions. In 1960s the first 
semi automated system for face recognition was developed 
and in 1970s Goldstein, Harmon, and Lesk [6] used 21 specific 
subjective markers such as hair color and lips thickness to initiate 
the recognition. Problem of both these solution is that dimension 
and location were manually computed.
We can summarise some related work on face recognition in table 
as follows.
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Table 1: Show Related Work in Face Detection and Recognition with Its Limitation
S. No            Name of paper Publication/ Conference Topic Studied      Limitations

1 OpenCV Object Detection
(Theory and Practice)

Vadim Pisarevsky Intel 
Corporation Haar classifier

Training requires lot 
of images, not correct 
detection

2
Takeshi Mita, Toshimitsu Kaneko 
and Osamu Hori, “Joint Haar-like 
Features for Face Detection”

Tenth IEEE International 
Conference on Computer 
Vision (ICCV’05), 2005

Viola and Jones 
algorithm

Gabor features can be 
used instead of Haar 
like features for facial 
features, detection not 
real

3
Paul Viola and Michael Jones, 
“Robust Real-time Object 
Detection” [7].

 Second International 
Workshop On Statistical & 
Computational Theories Of 
Vision – Modelling, Learning, 
Computing, And Sampling 
Vancouver, Canada, July 13, 
2001

Real time face 
detection

Larger sized sub windows 
do not show performance. 
Information contain in 
larger sub windows could 
be used to reject non-
faces prior in detection 
cascade.

4

Hazim Kemal Ekenel “Expression 
& Illumination Insensitive 
Independent Components and 
wavelets Subbands for  the face 
recognition”

Bogazici University, 2001 Prinicipal 
Component Analysis

PCA does not offer high 
accuracy. 
This Face recognition 
accuracy about 75% at its 
best and 15% at worse.

5
Jian Yang and David Zhang “Is 
ICA Significantly Better than PCA 
for Face Recognition?”

Tenth IEEE international 
conference on computer 
vision( ICCV’05), 2005

PCA baseline 
algorithm II (PCA II)

Accuracy is better than 
Standard PCA algorithm. 
But the   accuracy is 
still a question mark on 
dissimilar poses of face.

6

Grigor A. Poghosyan and Hakob 
G. Sarukhanyan, “Decreasing 
Volume Of Face Images Database 
And Efficient Face Detection 
Algorithm” 

International Journal 
“Information Theories and 
Applications”, Vol 17, number 
1,2010

Face Detection and 
Recognition

Does not identifies and   
recognize faces using 
database with LEM (Line 
Edge Map) of the images 
instead it can used Haar 
classifier face detection 
algorithm.

III. Proposed Work
A face recognition system generally consists of four main parts 
as depicted in fig.: detection, alignment, feature extraction, and 
matching, where localization and normalization (face detection 
and alignment) are processing steps before face recognition (facial 
feature extraction and matching) is performed.
Face detection segments the face areas from the background. In the 
case of video, the detected faces may want to be tracked using a 
face tracking module. Face tracker in this paper uses an algorithm 
called Camshift (Continuously Adaptive Mean SHIFT) [10].
Camshift consists of four steps:

Generate  color histogram to represent the face• 
Calculate a “face probability” for each pixel in the received • 
video frames
transfer the location of the face rectangle in each video • 
frame
Calculate the size and angle of given image.• 

Face alignment is aimed to achieve more accurate localization 
and at normalizing faces thereby whereas face detection provides 
coarse estimates of the location and scale of every detected face. 

Facial components, such as eyes, nose, and mouth and facial 
outline, are located; based on the location points, the input face 
image is normalized with respect to geometrical properties, such 
as size and pose, using geometrical transforms or morphing. The 
face is usually further normalized with respect to photometrical 
properties such illumination and gray scale.
After a face is normalized geometrically and photometrically, 
feature extraction is performed to provide effective information 
that is useful for distinguishing between faces of different persons 
and stable with respect to the geometrical and photometrical 
variations. Features are extracted from sub windows of a sample 
image. The base size for a sub window is 24 by 24 pixels. Each 
of the four feature types are scaled and shifted across all feasible 
combinations. In a 24 pixel by 24 pixel sub window there are 
~160,000 possible features to be calculated.
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Fig. 2: Flow Chart of Proposed Method

For each feature, the weak learner determines the optimal threshold 
classification function, such that the minimum number of examples 
is misclassified. A weak classifier (hj(x)) thus consists of a feature 
(fj), a threshold (Θj) and parity (pj) representing the direction of 
the disparity sign

Here x is a 24x24 pixel sub-window of an image
For face matching, the extracted feature vector of input face is 
matched against those of enrolled faces in the database, it outputs 
the identity of the face when a match is found with sufficient 
confidence or indicates an unknown face otherwise.
The proposed algorithm is designed to develop a system which 
will recognize face of the person by matching it with the face 
database. It provides two main functionality;

A. Registration
The user can register for the recognition. The face of the person 
visible in webcam will be detected and his face will be saved in 
face database.

Fig. 3: Snapshot When the User Can Register

B. Recognition
The persons in the video being recorded from webcam are detected 
and then further recognized from the database of registered 
people.

Fig. 4: Snapshot when the Registered User Can Recognize from 
the Database. The Name of the User Can Appear Outside the 
Rectangle Box

IV. Result and Analysis
The experiments are performed using the confidence that the image 
appear in the ellipse surrounded by square can be valid. The name 
appears outside the square has greater confidence level among 
all other data which we get; for example below the figure shows 
different confidence level when the user can recognize in the 
database. Here we can take the training image of the stored people 
(registered people) in the database. This Confidence level based on 
the Euclidean distance of the given image, so that similar images 
should give a confidence between 0.5 to 1.0, and very different 
images should give a confidence between 0.0 to 0.5.
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Fig. 5: Shows the Confidence Level (Recognition Rate) of the Recognize People

For the analysis, first of all we calculate the global feature based 
features in training set and testing set, second each and every 
testing image were matched with the training set by its face data 
and finally the average recognition rate i.e. confidence of identified 
user were evaluated by testing 10 times independently. For this 
here we can increase the number of persons one by one to check 
the recognition rate.
Proposed face recognition can be compared to the previous face 
recognition technology such as PCA and 2DPCA and it gives 
better result among both of these see table 4.1. Though PCA 
and 2DPCA have the dissimilar performance results on different 
database, PCA II is more robust and keeps the performance stable 
on different database. Figure 4.2 gives the recognition rates of 
the standard PCA, 2DPCA and PCA II. In which PCA II is found 
to have a better recognition rate among all other face recognition 
algorithm.

Table 2: Comparison of Face Recognition Algorithm 

Algorithm Trails number per person
    1              2          3           4              5

PCA 0.11 0.15 0.19 0.23 0.28
2DPCA 0.65 0.75 0.87 0.89 0.92
PROPOSED 
ALGORITHM
(PCA II) 0.78 0.81 0.87 0.93 0.94

                              

Fig. 6: Comparison of Different Face Recognition Algorithm

V. Conclusion & Future Work
The proposed work in given paper provides a face recognition 
application under the surveillance conditions. Much research 
attempt around the world is being practical to increasing the 
accuracy and ability of recognition domain. The recognition 
technique helps us to recognize the human faces, which is helpful 
to increase security. Face detection done in real time. The face 
of the person is being recognized at various poses, illumination 
and the expression of person. The face database should be able 
to store around 3000 – 5000 faces.
The accuracy in case of face recognition is always the question 
mark. In a future work we will try to boost percentage of correctly 
recognition for real time frame moving face discovering and 
identifying automation system. We also amplify the performance 
for the larger databases to recognize the human faces. In future 
we can also develop Mobile authentication (application which 
can work on mobile phones), IR-based technology can be used 
to achieve superb accuracy.
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