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Abstract: Detection and tracking of human face and hands are curial for gesture recognition. In this paper, a skin segmentation
framework is presented, where a robust elliptical model in HSV color space is developed, which promises not only to better model the
skin color, but also to significantly lower the complexity of the hand detection process. In our approach, hand regions are identified and
detected in Hue Saturation Value (HSV) color space that is proven to correspond closer to human perception of hand color than the
traditional RGB color space. The obtained results show the potential of the method proposed and it yields good performance and has
robustness with respect to illumination as well as with respect to image noise.
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1 Introduction with threshold, helps to remove non-skin like pixels from
an image. This work describes an implementation for skin
Skin detection consists in discovering human skin pixelsdetection for image/video. The implementations for
from an image. The system output is a binary imageimage construct on the H channel to characterize the skin
defined on the same pixel grid as the input image. Skincolors range. The program initially converts RGB images
detection plays a serious part in various applications liketo HSV one. The H channel is used to characterize the
face detection, checking and filtering image content oncolors range for skin detection. The implementation for
the web. Research has been performed for the detection ofideo is also convert frames of that video from RGB
human skin pixels in color images by use of variousimages to HSV. The paper is organized as follows: section
statistical color models. Some researchers have utilize@ covers some related works on skin detection, secion
skin color models such as Gaussian. In most experimentqresents the proposed method, and secatidascribes the
skin pixels are obtained from a limited number of people experimental results. Finally, in sectidh we summarize
under a fixed range of lighting conditions. Unfortunately, the paper.
the illumination conditions are oftentimes unknown in an
arbitrary image, so the variation in skin colors is much
less constrained in practice. A good skin classifier should? Related Wor ks
estimate distinguish among skin and non-skin pixels for a
wide range of people with different skin kinds[suchas Human skin color has been used to identify and
white, brown, yellow and dark and be able to perform differentiate the skin. This has been proven as useful
well under different illumination conditions such as methods applicable in face recognition, identification of
outdoor, indoor and with white and non-white nude and pornographic image® and also such image
illumination sources. An important step in the image processing tasks have been used extensively by
classification process is color segmentation of the imagentelligence agencies3]. A number of image processing
into similar skin-color regions and non-skin color regions models have been applied for skin detectiat). [The
in color space that is relatively invariant to minor major paradigms included heuristic and recognizing
illumination changes. Various color space models alongpatterns which were used to obtain accurate results.
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Among various types of skin detection methods, the ones
that make use of the skin color as a tool for the detection
of skin is considered to be the most effecti& Human
skins have a characteristic color and it was a commonly
accepted idea driven by logic to design a method based on
skin color identification. The problem arose with the
provision of different varieties of human skin found in
different parts of the world. A number of published
researches included various skin models and detection
techniques §,7], however, none came up with complete
accuracy. There have been many problematic issues in the
domain of skin detection. The choice of color space, the
model of precise skin color distribution, and the way of
mechanizing color segmentation research for the
detection of human skin. Most researches have been
focused on pixel based skin recognition, classifying each
pixel either as skin or non-skin. Each pixel is considered
to be an individual unit§]. Pixel-base skin recognition is
considered to be one of the finest models that under
normal conditions give high level of accuracy of the
detection phase of the process. Due to its high
applicability and efficiency, some color models are used
extensively in the arena of skin detection. These models
make use of pixel based skin recognition using a model
such as RGB 9]. In this method the researchers
considered the spatial method of skin pixels, and took
them into account during the detection phase with the
target of maximizing efficiency. As a contradiction to the
fact that different people have different types of skin
colors, it is found that the major difference does not lie in
their chrominance; rather it is determined by intensity to a
large extent. The simplest color models useful for
intensity invariant skin detection are HSV. The HSV
model is an effective mechanism to determine human skin
based on hue and saturation.

[ I I O N N

. Read the image header,
. For i = 1 to BMP head height
. For j = 1 to BMP head width
. Read pixel Color

. Mn = Min
. 1 =Mx - Mn
. If (Mx = Color X R)

Fig. 1: Samples for human skin

BMP head

Mx = Max (Color X R, Color XG, Color X B)

(Color * R, Color *xG, Color % B)

then

H = (Color XG -Color X B) d

. Else If (Mx = Color XG) then

. H= 2 + (Color X B - Color * R) d
. Else

. H= 4 + (Color X R - Color XG) d
. End if

. H= Hx 60
. If (H<O0)
. H= H+ 360

. End if

. If (T, £ H£T, ) then
. Detect pixel as skin
. End if

. End

. End

then

Fig. 2: An algorithm for skin modelling

green, purple and yellow) of an area; saturation measures

3 The Proposed M ethod

the color fullness of an area in proportion to its

brightness. The "intensity”, "lightness” or "value” is
In this section, the proposed segmentation method forelated to the color luminance (). It can be used as a
hand detection is presented. First, the HSV color model iglecision parameter to detect human skin. In Figre
applied for a given image, then we use the tested value Hiigh-level description of the algorithm for the skin model
in elliptical boundary for the video. The details of our in HSV space is shown.

approach are given in the following subsections.

Figure 3 presents the segmentation results for a

sample test video sequence. As depicted in the figure, it is
evident that the proposed method delivers quite good
segmentation results for skin detection applications,
however it has developed with the primary aim to be

First, the image in RGB was converted to HSV color space,employed in gesture recognition applicatiofs,[L3].

because it is more related to human color perception. The

skin in channel H is characterized by values between 2 and

45. In this work, we used images from different Caucasian3.2 HSV Color Model
people, from different places of the world.

Figure 1 shows some of samples for human skin. By examining skin and non-skin distributions in several
Hue-saturation based color spaces were introduced whecolor spaces, Lee and Yo&]] have concluded that skin
there was a need for the user to specify color propertiegolor cluster, being approximately elliptic in shape is not
numerically. Hue defines the dominant color (such as redyell enough approximated by the single Gaussian model.

3.1 HSV Model
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Fig. 4: Segmentation results for a sample test video.

Due to the asymmetry of the skin cluster with respect togetting a decision an initial guess for skin pixels, | used a
its density peak, usage of the symmetric Gaussian moddbootstrap. For bootstrapping we get the last HSV, and
leads to high false positive rate. They propose annormalize RGB, take the pixels that are in the ranges in
alternative they call an elliptical boundary model which is booth color spaces and combine them. After we get a
equally fast and simple in training and evaluation as thebootstrap, we can start training the model to get a better
single Gaussian model and gives superior detectiorsegmentation. Basically, this means calculating two
results on the Compaq database compared both to singlestograms, one for skin pixels and one for non-skin
and mixture of Gaussians. pixels. We normalize the histograms with the number of
In our work, firstly we generate Skin Probability skin and non-skin pixels to create Probability Density
Maps (SPM) as follows: the histograms for skin region Function (that sums to one).The SPM simply states you
and non-skin region are calculated, and then a decisiomake a binary prediction (yes or no) for each pixel based
for each pixel based on those histograms is made. For
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4 Experimental Results

In this paper, an effective and robust segmentation
method for hand detection based on Elliptical Boundary
Modelling (EBM)in the HSV color space to model the
skin distribution has been presented. The obtained results
show the feasibility of the method and its high robustness
to environmental influences or image distortions such as,
noise and illumination changes.
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