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Abstract— The problem of face recognition is all about
face detection. This is a fact that seems quite bizarre to
new researchers in this area. However, before face
recognition is possible, one must be able to reliably find
a face and its landmarks. This is essentially a
segmentation problem and in practical systems, most of
the effort goes into solving this task.

This paper explores the usability of face detection to find
the faces in a video sequence and assign them to the
different characters. An improved face detection method
based on information of skin colour and depth is
proposed in this paper. The face area was detected firstly
by using the YCbCr colour space algorithm. Afterwards,
segmentation algorithm, is performed in two stages,
where the chrominance and luminance details is
employed consecutively using colour segmentation
approaches. Then region grouping is achieved using an
adjacency criterion. The recognition phase of the model
applied using Principal Component Analysis (PCA).
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I. INTRODUCTION

Face detection is a useful task in many applications
such as video conferencing, human-machine
interfaces, Content Based Image Retrieval (CBIR),
surveillance systems etc. It is also often used in the
first step of automatic face recognition by determining
the presence of faces (if any) in the input image (or
video sequence). The facial region, including its
location and size is the output of a face detection step.
In general, the face recognition problem (in computer
vision) can be formulated as follows: Given still or
video images of a scene, determine the presence of
faces and then identify or verify one or more faces in
the scene using a stored database of faces. Thus, the
accuracy of a face recognition system depends on the
accuracy of the face detection system. But, the
variability of the appearance in the face patterns makes
it a difficult task. A robust face detector should be able
to find the faces regardless of their number, colour,
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positions, occlusions, orientations, a facial expression,
etc. Although this issue is still an unsolved problem,
many methods have been proposed for detecting faces.

Padmapriya et al [1], as they discussed about the face
detection idea is pragmatic to real time car theft
detection application. The face detection design is
calculated using the Adaboost algorithm in order to
mine strong classifier using Haar classifiers.

AdaBoost algorithm is to deal with very large
collections of weak classifiers. In this paper, for face
detection, very large training set has to be explored. In
order to improve computational competence greatly
and also reduce the false positive rate, a structure of
gradually more complex classifiers called a cascade is
built.

Sarala A. Dabhade et al [2], as they proposed the
function of this module is to fix wherein an image a
face is located. The face detection entity works by
scanning up an image at altered scales and looking for
some simple patterns that denote the presence of an
appears in the centre and presented at an even size.
Face detection fixes wherein an image a face is
located. The face detection works by scanning up an
image at different scales and looking for some simple
forms that identify the presence of a face.

Wen-Chang Cheng et al [3], In his paper mentioned a
cascade-Adaboost classifier, Adaboost classifier in
visible layers could reach preset aims with less weak
classifiers; but with the increase of layers, the samples
of the remaining training set became less and similar;
Adaboost classifier in rear layers needs linear
grouping of more weak classifiers to reach pre-set
targets, which is easy to cause over fitting and time-
consuming.
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Il. METHODOLOGY

The face detection stage used in our system is
presented in Figure 1.
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Figure 1: Detection algorithm scheme

The skin pixel detection is performed with a simple
colour map, using the YCbCr colour space. The
second block corresponds to the segmentation
algorithm which is performed in two stages, where the
chrominance and luminance information is used
consecutively. For each stage an algorithm which
combines pixel and region based colour segmentation
techniques is used. After the segmentation, a group of
connected homogenous skin-like regions is obtained.
Then, potential face candidates (FC) are obtained by
an iterative merging procedure using an adjacency
criterion. Once the set of FC is built, it is necessary to
remove the ones that do not match to any face. To that
end some constrains regarding shape, size and
overlapping are used.

Selection criterion based on colour

Face areas are characterized to have a homogeneous
chrominance component. Taking into account this fact,
a new selection criterion has been designed in order to
remove all the FC composed of regions whose average
colour differs substantially, as is the case when hair
and face are included in the same candidate.

The new criterion is based on the chrominance
component of the regions that form the candidate face
regions. Given a FC composed of regions Ry,R,, R3
and whose average values of chrominance are C; =
(cby, cry), C, = (cby, cry) and C; = (cbs, cr3)
respectively, the distance between all the possible
pairs of colours is obtained as follows:

d(ci,¢j) = ZZ( cb; — cb;)?* = (cry — cry)?
iJ

If the distance d(Ci,Cj) is greater than a certain
threshold, the corresponding FC will be discarded.
Using this very simple procedure, the results improve
significantly and many erroneous FC are discarded.

Selection criterion based on texture

In many occasions the background has a colour very
similar to that of a human face. In this case, the face
detection algorithm may fail. In order to better
discriminate between colour like face and not face
regions, a criterion based on texture has been
introduced. The selection criterion is based on the
detection of the dark horizontal regions in the image
(eyes, mouth, etc.). The objective is to remove all
those candidates who contain totally flat texture areas.

The first step is to apply a morphological horizontal
erosion of size 3 in order to remove the brightness
associated with white regions (eyes, teeth, etc.). Then,
a vertical close of size 15 is applied to eliminate the
horizontal regions. The objective of this last step is to
obtain an image with horizontal zones. After applying
a texture threshold, a binary open with a square
structuring element of size 3 is performed to remove
the spurious zones that still remain. Once the spurious
zones are eliminated, the area of white pixels is
calculated. If the area of each white spot is minor than
3.5% of the total area of the FC or greater than 15%,
the corresponding FC will be discarded.
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I11. SIMULATION RESULTS

Figure 3: Detection of image

IV. CONCLUSION

The paper present a preprocessing model to
enhance the detection task. We used the skin
colour information and depth data of human
face for detection and PCA algorithm for
recognition. The system is intended for video
indexing applications.
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