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In an Intelligent Biometrics systems, facial feature detection is an important task. Here face Image is supplied as an input
and facial features like eyes , nose , mouth and eyebrows are given as output after detecting face. These facial features are
used as feature vectors for recognizing facial expression. This paper presents an automatic, fast and efficient detection of
face and facial features from an image so that the detected face and feature components can be used for facial expression
recognition. Images obtained from Sony make digital camera (resolution 7.1 Mega pixel) are considered for our work.
Method used includes combination of skin detection algorithms such as modified RGB, YCbCr and HSV for colored images
and gives better results. Experimental result shows that the algorithm is good to detect and localize human face ( 93.33% )
and to extract facial features components in an image with better accuracy.
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1. INTRODUCTION

Face detection and facial feature detection is a process of
locating a human face in an image. It is a challenging task
due to the variations in scale, orientation, pose, facial
expressions, partial occlusions and lighting conditions. Face
detection is an important step of automatic face recognition
and Facial expression recognition[1]. Face detection is not
straightforward because it has lots of variations of image
appearance, such as pose variation (front, non-front),
occlusion, image orientation, illuminating condition and
facial expression.. Face detection is one of the most active
research areas in computer vision because of the many
interesting applications in fields such as security,
surveillance, expression recognition, content-based image
/multimedia retrieval, human computer interaction, Law
enforcement and biometrics. There are many techniques
used in facial feature detection, each one has its advantages
and disadvantages. The facial feature detection system
presented in this paper is a hybrid of known algorithms.
First stage of the proposed method is applying skin detection
algorithms to specify all skin locations in the color images
and localize or detect a face in a supplied image[1]. Then ,
a predefined standard face pattern/face model is used to
match with the segments in the image and to determine
whether they are faces or not. Detailed outline is mentioned
in [1]. This paper gives emphasis on our second method,
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i.e. extraction of facial features from our database. The paper
is arranged as follows. Section 1 gives brief introduction,
Section 2 highlights about survey of existing methods,
section 3 briefly outlines on skin region segmentation,
section 4 presents approach used, and section 5 gives results
and conclusion and section 6 presents references used.

2. SURVEY OF EXISTING METHODS

There are numerous methods available for detecting and
localizing faces in images [1,2]. In general feature extraction
methods are broadly classified as Holistic methods and
feature-based method. Holistic methods use the whole face
region as raw input to the system. In feature-based methods,
local features on face such as nose, eyes and mouth are
extracted and then used as input data. Different approaches
have been used to extract these facial feature points from
images or video sequences of faces. These approaches are
described as follows[3]:

2.1. Geometry based Approaches

Fig. 1: Geometry Based Approach
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Geometry-based approaches use geometric information
such as features relative positions, distance and sizes of the
face components as a features measure. Method proposed
by Kanade [4] , localized eyes, mouth and the nose using
vertical edge map. These techniques require threshold,
which, given the prevailing sensitivity, may adversely affect
the achieved performance.

2.2. Template Based

In this method, previously designed standard face pattern
templates is used to match with the located face components
(Fig. 2). This uses appropriate energy function. The best
match of a template in the facial image will yield the
minimum energy.

Fig. 2: Template Based Method

The method is used by Yuille et al [5] and requires
knowledge of a priori template modeling. It also needs

additional computational costs, which clearly affect its
performance. Genetic algorithms can be proposed for more
efficient searching times and achieving optimization in
template matching.

2.3. Color Segmentation Techniques

This approach makes use of skin color to isolate the
face[1,2]. Any non-skin color region within the face is
viewed as a candidate for eyes and/or mouth localization.
This method gives limited performance on facial image
databases, due to the diversity of ethnical backgrounds [6].

2.4. Appearance-based Approaches

In these methods, the concept of “feature” varies from simple
facial features such as eyes and mouth. Any extracted
characteristic from the image is referred to as a feature.
Traditional statistical techniques such as principal
component analysis (PCA), independent component
analysis, and Gabor wavelets [7] are used to extract the facial
feature vector. It projects the data images into eigenspace
that encodes the variation among known face images. This
gives eigenvectors of the set of faces, which they do not
necessarily correspond to isolated features such as eyes, ears,
and noses. These approaches are commonly used for face
recognition rather than person identification.

Summary of Facial feature extraction techniques is as
shown in Table 1[3,8].

 Table 1
Summary of Facial Feature Extraction Techniques

author approach no. of feature video/still-frontal/rotated

T. Kanade,1997 Geometry based eyes, mouth and nose still-frontal

A. Yuille, D. Cohen, and Template based eyes, mouth, noseand eyebrow still-frontal
P.Hallinan, 1989

C. Chang, T.S. Huang, and Skin color-based Eyes and/or mouth still and video frontalinitially in a
C. Novak, 1994 near frontal position and therefore

both eyes are visible

Y. Tian, T. Kanade, and Appearance based Eyes and mouth still-frontal and
J.F. Cohn,2002 approaches near frontal with different expression

Yongli Hu et al 2003 Using linear combination Eyes, eyebrows, nose, mouth Still - Frontal
model

Aysegul Gundaz et al 2003 Using topological Eye corners andmouth center Still - Frontal
operators

Kyung-AKim et al 2004 Using PCA andWavelet Eyes, eyebrows, nose, mouth Still - Frontal
multi resolution images

Kenji Nagao 2004 Using Bayesianapproach Eye centers Still – Frontal with pose
with nonlinear kernels
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3. APPROACHES USED

3.1. Skin Region Segmentation

The goal of skin region segmentation for color images is to
reject non-skin color pixels from a selected image and to
allow pixels having skin region. This includes the process
of color conversion of the image to some color space [2]
.Widely used color spaces are HSI, HSV, HSL - Hue
Saturation Intensity (Value, Lightness) , CYM (Cyan,
Yellow, Magenta) ,YCrCb , RGB (red, green, blue), modified
RGB etc. It also includes color segmentation which separates
the skin pixels from the background.The paper uses the
methodology mentioned in our earlier paper [2]. This
includes the following steps:

1. Convert database image into particular color space
like normalized RGB, YCbCr, HSV etc.

2. Apply threshold to mark the skin region for a
particular color space and hence design skin.

 Filter for that color space and obtain the skin
detected image.

 The skin filters for our database for different color
spaces are:

Normalized RGB

 r = 0.33 to 0.6

 g = 0.2 to 0.31

 HSV Filter

 h = 340 to 359 or 0 to 50

 s = 0.12 to 0.75

 v = 0.03 to 1.0

 YcbCr Filter

 Cr = 137 to 177

 Cb = 77 to 127

 Cb + 0.6Cr = 190 to 215

3. Combine these images and obtain the face mask
as shown in Fig.8a).

4. Draw bounding box and get the region of interest
(ROI) of detected face.( Fig.9 and 10 a)).

5. Obtain region of interest by applying horizontal/
vertical projection to get the facial features.

6. Apply edge detection technique (Prewitt) and get
edge detected image and hence obtain probable
features ROI (Fig. 11 a)).

3.2. Extraction of Facial Features

1. Extraction of Eye Region: Based on the fact that the eyes
are present in the upper portion of the face region, we search
for eyes only in the upper half portion of the edge image.
The method employs in finding the horizontal projection of
left and right image of upper part and counts the number of
white pixels in horizontal overlapping blocks, as shown in
Fig.3.The area which contains maximum number of white
pixels is the required block which contains the two eyes
(For e.g. Block 4 in Fig. 3).This block is extracted from the
grayscale image. Then, the same algorithm is applied on
the left half of this image, since we are aiming to get only
one eye block. Here we use ‘canny’ method for obtaining
the edges of the left half of the entire eye block. The Canny
method finds edges by looking for local maxima of the
gradient of the intensity image. The gradient is calculated
using the derivative of a Gaussian filter. After smoothing
the image and eliminating the noise, the next step is to find
the edge strength by taking the gradient of the image.

Fig. 3: Extracting Facial Features

2. Extraction of Mouth Region: The same method is
employed, which is used to extract eye region, is used here.
Based on the criterion that mouth is present only in the lower
half of the face, we take into consideration only the lower
half of the edge image of the original grayscale image
containing the face region. On applying this algorithm, we
get the block containing the mouth and from its edge image,
we get the exact mouth region.

4. RESULTS

The system is implemented in MATLAB 7.1. The results
obtained by applying the proposed methodology are as
shown in Fig. 4 to Fig. 15. Fig. 4 is an original image Fig.5
to Fig. 9 shows results after applying normalized RGB, HSV,
YCbCr and combined method [2].Region of interest for
detected face is obtained by applying horizontal projection
of an image . Horizontal projection of left face and right
face is obtained to get left and right eye. Horizontal
projection of lower part of face is obtained to get mouth
region . These results are as shown in Fig. 12 to 15. Finally
Fig. 11 b) gives the detected features i.e. eyes, nose and
mouth.
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Fig. 4: Original Image

Fig. 5: a) Original Image in Normalized RGB
b) Face Skin Detected using Normalized RGB

Fig. 6: a) Original Image in HSV Color Space
b) Face Skin Detected using HSV Color Space

Fig. 7: a) Original Image in YCbCr Color Space
b) Face Skin Detected using YCbCr Color Space

Fig. 8: a) Face Mask Detected after Combining above Three
Combination b) Result after Skin Segmentation

Fig.9: Detected Face with Bounding Box
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Fig. 10: a) ROI Detected Image b) Edge Detected Image
(Prewitt Operator)

Fig. 11: a) ROI Detected Image with Probable Features
b) Features Detected using Edge Projection Analysis

Fig. 12: Horizontal Projection of an Image

Fig. 13: Horizontal Projection of Lower Face Image

Fig. 14: Horizontal Projection of Right Face Image

Fig. 15: Horizontal Projection of Left Face Image

5. CONCLUSION

This paper presents an intelligent biometric face localization
for expression recognition and achieves a better results
because of using hybrid approach, each uses different
technique, first conversion into appropriate color space
(normalized RGB ,YCbCr, HSV) and then detect the skin
in the image, and at last draw bounding box to mark the
face region after combining the result of three methods.
Method uses comparison based technique for localizing
faces in the controlled background, using skin color
detection on normalized RGB, YCbCr and HSV color
spaces. Proposed method succeeds in detecting frontal faces,
and it fails in detecting overlapped faces[2]. For a set of 30
images, the proposed method gives 93.33% exact face
localization whereas normalized RGB and YCbCr gives
86.67% exact face localization and HSV gives 83.33% exact
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face localization. After face detection, facial features are
extracted using edge projection analysis. We are going to
use it for facial expression recognition and classification
because it is a best method and for facial expression
recognition frontal face is a requirement
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