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ABSTRACT

It is well known that color of skin contributes heavily, as a vital feature, to detection,
recognition, as well as tracking of face and hand in video applications for human. This
research presents the attempts to use skin color in the process of face detection in
colored image. Skin detection is considered as priori. It mainly relies on H channel in
HSV color models to characterize the skin colors range. The work presented prove
applicability for different input human color images of different type and size.
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1. INTRODUCTION

Face detection and tracking operations of digital images has become colored proposed decades
ago, that a lot of pattern recognition processes proposed extensive and accurate techniques in
face detection. Of the most important methods used in face detection is to rely on skin color,
as the color of the skin allows fast processing in face detection operations.

Many techniques exist for detection of face and skin [10], amongst are the Gaussian
Mixture technique, thresholding, neural nets, and template matching and color histogram. A
method for skin color segmentation was presented by Prashanth Kumar and Shashidhara [8] .
This method uses RGB, YCbCr, and HSV color models together with thresholds to help
removing non skin pixels from input image. V. Oliveira, A. Conci [5] brought up another
approach for detecting skin color. This approach relies on HSV color models to implement skin
detection with the aid of using the H channel to characterize the skin colors range. Zaher H.
Al-Tairi et al. [9] proposed another method that combines RGB with YUV spaces of color to
facilitate extracting regions of colors in face skin based on thresholding technique that is liable
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to changes in lighting while gaining ability to distinguish color pixels in skin. Another method
described by Ghotkar and Kharate [7] was that concerning hand segmentation. This method
uses a threshold technique for hand gesture recognition, where a comparison is carried out
between the three color spaces of HSV, HSL, and HTS, and observed that the latter gives better
results than the two former ones.

The discussion just presented highlights the idea that, with the aid of certain threshold, the
use of more than one color space is a considerable tool for effective skin color segmentation.

The color of human skin contains a range of hues and it is not saturated in deep, and that is
why human skin color does not fall in a given color models. In fact it is clustered at a small
object in the color models, even is not the same for all those models. So, this work attempts to
recruit the skin color for face detection process in such a way to consider H color value after
conversion of RGB color images into HSV color model, then face is detected considering the
skin color and sample geometric operations.

2. SKIN COLOR AND COLOR MODELS

Various types of color models exist for skin detection. The RGB color model is the most
commonly used model in each image format. Other color models include HSV, YCbCr, or
YIQ. Even though an input image is generally in RGB format, skin color is still be part of this
model, which may be built in a large area of this color model. Usually this area is called the
cluster of skin color.

Classifying skin color is the first step in algorithms used for facial expression extraction,
face and hand tracking and many other the classification and recognition systems. In which
case, pixels are classified as a particular pixel on the skin or non-skin, depending on the color
clustering in the color model.

3. FACE DETECTION APPROACH

The proposed Face detection approach has two major algorithms:
e Skin Color Detection Algorithm

e Face Detection Algorithm

3.1. Skin Color Detection Algorithm
The proposed skin color has three major components:

e Color Convert and get H values for each pixel; In this step, convert RGB color for each pixel
into HSV color

e C(lassify H value as skin or non-skin; where each pixel is classified as being skin or non-skin
using thresholding technique, that is, certain threshold values are used to distinguish the skin

regions.

e Enhancement Binary image result.
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Algorithm (1) : Skin Detection

Stepl: Start

Step2: Read a color image personal

Step3: Convert color data from RGB to HSV color model
Step4: Calculate H value by:

L (R-C)+(R-B))

H=arccos =
J(R-€)? +(R-B)(G~-B))

StepS: If 0 <H =50 then H pixel-value = 1,
Else H pixel-value = 0
Step6: Apply Median filter on result image (step 5)
Step7: Skin detect for white pixel result
Step8: End

3.2. Face Detection Algorithm

A region R (in a binary image) has a boundary which is the set of all pixels in R that have at
least one neighbor out of R. It happens that R can be an entire image (rectangular) rows and
columns of the image. In this sense, referring to a region means referring to a subset(i.e. part)
of an image, and any number of pixels in the boundary of a region, that happens to coincide
with the border of the image, would be implicitly included as part of that region’s boundary.
From this perspective, the face is the greatest part of the image in personal face images,

Algorithm (2) : Face Detection

Stepl1: Start

Step2: Read a binary image personal from Algorithm(1)

Step3: Fit rectangle mask on the all objects in binary image result.
Best — fit rectangle is computed on the basis of moments, using
the following instructions of rectangle drawing:

a. Rectangle('Position’,[BB2(1.j-2),BB2(1.j-

1),BB2(1.j).BB2(1.j+1)],"EdgeColor",'r")

b. Run-length encode the inputimage.

¢. Scan the runs, assigning preliminary labels and
recording label equivalences in a local equivalence table.

d. Resolve the equivalence classes.

€. Relabel the runs based on the resolved equivalence
classes.

Step4: Consider the rectangle of the biggest contoured object as the

face in human image.

StepS: Mark the connected components.

Step6: Calculate the area of each component.

Step7: Discard small objects.

Step8: End

4. EXPERIMENTAL RESULTS

Being the core step in this work, skin detection is used to accomplish the task to identifying
human face in input personal images. Among a total of 30 images, 20 images are used for
training, and the rest 10 images are used for testing.
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All experiments are held under conditions that all of input images are of the same size, and

that only frontal view of human face in an image is to be analyzed during the course of work
in the system.

The result of applying skin detection algorithm to a sample test face image, namely Facel,
is presented in figure(1), where (a) is the original test image, (b) shows HSV color after
converting RGB color to HSV color, and (c¢) shows the Black/ White color considering H value.

(b)

(c)
Figure 1 Skin detection for Facel: (a) Original test image, (b) HSV color (c) B/W color.

Figure (2) shows the result of applying face detection algorithms to another test face image,
namely Face2. Again, (a) is the original test image,(b) depicts skin color resulted by applying
skin detection algorithm, (c) depicts the result of localizing regions of interest (i.e. white objects

surrounded by red rectangles), and (d) face detected from one of these objects (the largest
amongst others).

(©) (d)

Figure 2 Face2 test image for face detection step: (a) Original test image, (b) skin color detection, (c)
Localization of objects in image, (d) face detection.
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6. CONCLUSION

This research developed a method for detecting human faces in colored images on the bases of
skin color. A number of image processing techniques was put together to achieve best results
in this concern.

A face detection step was done, on principle that, the face is the biggest part constituting a
person image in .jpg image file. This drove the work towards selecting the bigger object that
would result from applying skin detection step to find a face in the input personal image.
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