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Abstract- Data mining is the process of analyzing data from different perspectives and summarizing it
into useful information. It uses sophisticated mathematical algorithms to segment the data and evaluate
the probability of future events. Several techniques are used in developing data mining projects such as
clustering, classification, association rule mining, outlier analysis, etc. Some of the research areasin data
mining are web mining, text mining, data streams, image mining, sequence mining and multimedia
mining and so on. Image mining can be defined as the nontrivial process of finding out valid, original,
potentially useful and ultimately under standable information from large image sets or image databases.
Image mining is also an interdisciplinary research area which contains digital image processing,
database, image under standing, artificial intelligence, pattern discovery, face recognition and so on. Face
detection and localization is the task of checking whether the given input image contains any human face,
and if so, the location of the human face in the image is determined. In this research work, the
performance of segmenting the skin region and time taken to detect skin region are analyzed by Skin
segmentation using HSV color and Gradient Vector Flow techniques. The skin regions that are
segmented from the facial images are used for face detection. The performances of both segmentation
methods ar e analyzed by applying performance factors and from the experimental results, it is observed
that the skin segmentation using HSV color method works more efficient than Gradient Vector Flow
method.
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I. INTRODUCTION

Image mining facilitates the abstraction of hiddeiormation which is not clearly accrued in the gei It
is more than just an extension ofta mining to image domainlt is used to detect unfamiliar patterns
abstract inherent and useful data from images dtior¢he large databases. Therefore image miniadsdeith
making relationships between different images flange image databa: These images, if examined, ¢
reveal useful information to the human users. Imanj@ing deals with the abstraction of informatiémage
data relationship, or other patterns not clearnyest in the image:lt is distinct from lov-level computer vision
and image processing techniquésuses methods from image processing, image velficomputer vision
machine learning, data mining, database, and @afifintelligence Some methods allow image mining to hi
two different approaches. First metl extracts images from image databases or collectidmages. Secon
method mines a combination of associated alphariamata and collection of images [1

Face detection is the problem of determining whetheul-window of an image contains a fs Face
detection has received much attention and has dx extensive research topic in recyears It is the first step
in many applicationsuch as face processing (i.e. face, expressiongasilire recognition), computer hun
interaction, human crowd surveillance, biometrijeo surveillance, artificial intelligence and cem-based
image retrieval. From all of these applicationgestiabove, face detection requires a preprocessingfste
obtaining the objecfThere have been various approa: proposed for face detectievhich could be generall
classified into foucategories. (i) Template matching methods (ii) Bes-based methoc (iii) Knowledge-
based methods, and (iv) Machine learning methotis. great challenge in the face detection problethe:
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large number of factors that govern the problencepdhe long list of these factors consist of tlwsep
orientation, luminance conditions, facial expressjcocclusion, facial sizes found in the imagenieity of the
subject, structural components, gender, the scethe@mplexity of image’s background [11, 12].

Skin detection plays an important role in aevidnge of image processing applications rangioi flrace
tracking, gesture analysis, face detection, cortased image retrieval systems and to various hwoamputer
interaction domains. Recently, skin detection methoagies founded on skin-color information as a bas
gained much attention as skin-color presents coatipoially effective yet, robust information againstations,
partial occlusions and scaling [9].

The rest of the paper is organized as follofisction 2 describes the literature survey of variou
segmentation methods and its comparison. Sectidisisses about the Skin segmentation using HSdf col
and Gradient Vector Flow. Experimental resultsaralyzed in Section 4 and conclusion is given ictiSa 5.

[I.  LITERATURE REVIEW

Several researches have been carried on this fteetidn. This section presents a study on various
segmentation methods that were proposed earlier.

BaozhuWangl et al., [1] discussed about the procedures of face segmentatibe color image based
on skin detection through the establishment of skiel and the segmentation of skin region. Inipaler, the
scheme significantly increases the execution spédte face segmentation algorithm in the caseiffitdlt
backgrounds. The experiments show that this metbddces the computation of the procedure and agahe
time improves the detection speed and efficiency.

Mohammad Saber Iraji et al., [2] proposed an efficient and accurate method for muodor skin
recognition in color images with different lighttémsity. The inputted color image is first transfied from
RGB color space to YCBCR color space and then atewand appropriate decision on that if it is imlan skin
color or if not, it will be adopted according to BCR color space using fuzzy, adaptive fuzzy neoedork
(anfis) methods for each pixel of that image. la fflioposed system, adaptive fuzzy neural netwarfsjahas
less error and system worked more accurate andppative than prior methods.

H C Vijay Lakshmi et al., [3] proposed an improved segmentation algorithm foe féetection in color
images with multiple faces and skin tone regiorigoAthm ingeniously combines different color spacedels,
particularly HSI and YCbCr along with Canny and Witk edge detection techniques. Development over
previous approaches by other researchers is deratetstusing example images where segmentation s&age
critical for face detection.

Shivesh Bajpal, et al., [4] discussed about the comparison of Gradient védicarand silhouettes, two
of the most broadly used algorithms in the areéaoé detection. Both algorithms were applied om@mon
database and the results were compared. This firshpaper which estimates the runtime analysiS@adient
vector field methodology and compares with silhtegesegmentation technique. The paper also distadsrit
the factors affecting the performance and errouriredd by both the algorithms. Finally, results andightened
which proves the superiority of the silhouette segtation method over Gradient vector flow method.

Mayank Vatsa, et al., [5] proposed an algorithm for face detection using @radvector Flow in gray
level images which overcomes the problem for l@edion and initialization. The algorithm has beestéd on
different face databases and the result showsamaxy of 91% with invariance to pose and orieotati

I1l. METHODOLOGY

Face Recognition System is a computer apgmitgor automatically identifying or verifying aepson
from a digital image or a single frame from a videmurce. This can be done by comparing selectadl fac
characteristics of the likeness and a facial dabla executes that by comparing the face of toessing user
with a database of faces previously stored in mgnitie core objective of this research work isibal fout the
best segmentation method among skin segmentatiog #SV color and Gradient Vector Flow. The system
architecture is as follows:
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Figure 1. System architecture of segmentation

a. Data Set

To compare the image segmentation methods, diffesiza of real time facial images are collected el
data set is created. This dataset consists of #&ratit faces. Confusion matrix is used to analylze
performance of the segmentation methods.

b. Preprocessing

The aim of preprocessing is an improvement of thage data that suppresses unwanted distortions or
enhances some image features important for fuphecessing. Data pre-processing is an importaqt ste
the data mining process. The phrase "garbage irbaga out"is particularly applicable to data minin
and machine learning projects. Data gathering tgcles are often loosely controlled, resulting irpassible
data combinations, out-of-range values, missingesletc. A study of data that has not been cyefateened
for such problems can generate misleading restliss, the demonstration and quality of data ist fnsd
foremost before running an analysis. If there icmirelevant and redundant information presemaisy and
unreliable data in the image, then knowledge disppduring the training phase is more complicatedta
preparation and filtering steps can take significamount of processing time. Data pre-processinthous
includes cleaning, normalization, transformatiomtegration, reduction, feature extraction and seec
segmentation etc.

C. Segmentation

Thelmage segmentation is an important issue in pat@ragnition, computer vision and image processing
etc. It is typically used to locate objects andrmaries (lines, curves, etc.) in images. Segmaemtédi a process
that partitions an image into regions, so as taghahe representation of an image into sometlragis more
meaningful and easier to analyze. In the problerfacé detection, skin segmentation assists in ifyérg the
probable regions containing the faces as all skgm&nted regions are not face regions and aidsdiuncmg the
search space. The segmentation is crucial pafieoptocess, because if the image is not propedmsated,
further analysis may not be possible. A good exampimage segmentation is skin detection whiciclseved
by classifying the image pixels into two groupsngixels and non skin pixels using skin color imfation. As
all the skin segmented regions are not face regahsegmented region is passed through a fassifitzation
algorithm to check whether the segmented regioflads or not. Different types of image segmentatiares
threshold, clustering methods, compression basethads, Histogram based methods, Graph portioning
methods, pixel based segmentation, skin segmenta@oadient Vector Flow so on. Some of the prattica
applications of image segmentation are contentdasage retrieval, face recognition, medical imagivideo
surveillance, object detection etc.

Skin Segmentation

Skin detection is a very popular and useful tegheifor detecting and tracking human-body partsbiains
much attention mainly because of its wide rangapglications such as, naked people detection,datection
and tracking, hand segmentation for gesture arglysintent-based visual information retrieval (CRYI
filtering of objectionable Web images, hand detattand tracking, people retrieval in databaseslatatnet,
etc. The major goal of skin color detection or sification is to build a decision rule that willstinguish among
skin and non-skin pixels. The identification ofrskiolored pixels involves the process of finding thnge of
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values for which most skin pixels would fall in &en color space. This is a fundamental task foy an
application that looks for human sequences on inzagevideo streams. Color is a useful piece ofrmédion
for skin detection. The skin detection is the intpot approach for detecting important skin coldéinscolor
detection may avoid exhaustive search for facesrinentire image [8]. There are various types of ski
segmentations are

1. Skin segmentation using multiple thresholds.

2. Skin segmentation using color and edge inforonati
3. Skin segmentation using color pixel classificati

4. Skin segmentation using color pixel

5. Skin segmentation using skin color

Skin Segmentation Using HSV Color

Skin color is a robust cue in human skin detectibhas been widely used in various human-relateabie
processing applications that skin detection tealsgbased on skin color information have gainedhmuc
attention recently. Skin color is a very importégdture of human faces. The distribution of skifococlusters
in a small region of the chromatic color space [iocessing color is faster than processing otheialf
features. Therefore, skin color detection is firspperformed onthe input color image to reduce the
computational complexity. Because of the accurdcgkin color detection affects the result of facgettion
system, choosing an appropriate color space for skior detection is very important. Hue indicatee
dominant color of an area; saturation calculatesctilorfulness of an area in proportion to its bimngss. Value
indicates the color luminance. Separation betwéearsinance & luminance makes this color space @ogal
the skin color detection. The transformation of R@BHSV is invariant to high intensity at white Hig,
ambient light and Surface orientations relativah® light source and hence, can form a very goaicehfor
skin detection methods. The HSV (Hue, Saturatioalu®¥) model, also known as HSB (Hue, Saturation,
Brightness), defines a color space in terms oftleastituent components:

* Hue, the color type (such as red, blue, or yellow)
e Saturation, the "vibrancy" of the color:

* Value, the brightness of the color

Z(R-6)+(R-B))

V((R-G)? + (R-B)(G - B)) )

H = arccos

_3min( R,G,B)
R+G +8B 2

S=1

V:13—(R+G+B)

3)

The input image is skin segmented fisihg HSV color space. On this skin segmented regiearious
morphological operations such as erosion and diiatiith suitable structure element is carried out.

Gradient Vector Flow

Gradient Vector Flow (GVF) snake is an extensiorthef well known method snakes or active contours.
Snakes, or active contours, are used extensivetpinputer vision and image processing applicatioranly
to locate object boundaries. Amongst a variety mhde segmentation methods, the Gradient Vector Flow
(GVF) technique recently gains a wide attention ttugs excellent performance to deal with conceagions.
The GVF shake uses a spatial diffusion of the gmatdof an edge map, which replaces image gradastn
external force. Traditional snake is inherently lweatwo main aspects: Firstly, the initial bordeust be fairly
close to the true boundary. Second active contoamsot automatically converge to boundary coneasitGVF
Snake has a much larger capture range than traglittmake and can solve the main problems.GVF shake
been widely used in image segmentation.

The diference between traditional snakes and GVF snakesst® in that the latter converge to boundary
concavities and they do not need to be initializkede to the boundary. Problems associated witlalization
and poor convergence to concave boundaries; howhesr have limited their utility. They are commypnised
to locate head boundary or edges. The task isattadiy initializing the snake in the nearby proxjmar region
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around the head. The snake\pdes the actual boundaries if released within axiprate boundaries. The sne
initialized joins onto the edges and subsequentiymes the shape of the he

Finally the snake takes the shape of the objecttlam@nergy becomes minimum. The initiation of the
shake is a difficult task as the suitable set ohpeeters is required as it is essential for thigalidation process
It is difficult to automatically generate the séiparameters for the objects of interest. Hencedtwmnstants a
decided by the user. Once the parameters are decateectly and the snake is released in close pribyxito
the object, the face can be extracted successltllg. an efficient method used in a number of agpions
requiring face detection.

V. EXPERIMENTAL RESULTS

a. Accuracy measure

The following table shows the accuracy measureegfrentation methodA confusion matri is a specific
table layout that allows visualization of the penfiance of an algorithm. Each column of the merepresents
the instances in a predicted class, while each mepvesents the instances in an actual (A table of
confusion (sometimes also calleconfusion matri¥, is a table with two rows and two columns thatomts the
number of false positiveflse negative, true positives, and true negatives.

From the analysis of Accuracy Measures ofnSkgmentation using HSV color and Gradient Ve
Flow from the Table 1, Skin segmentation using H®\or performs well when compared to GVFuracy
measures namely confusion matrix. As a result Skigmentation using HSV color outperforms well w
compared to Gradient Vector Flow.

TABLE 1. CONFUSION MATRIX
Segmentation methods
Accura Confusion
Methods <y Matrix
30
87.5%
Skin segmentation using HSV cc ° 14
6 0
0,
Gradient Vector Flo % 20

From the graph, it is observed that Skin segmemntatsing HSV color attains high accuracy percent
Therefore the Skin segmentation using HSV colofquars well because it attains high percentof accuracy
when compared to Gradient Vector Fl

Accuracy

b Accuracy

ACCURACY IN %

Skin Segmentation using  Gradient Vector Field
HSV color

SEGMENTATION METHODS

Figure 2: Accuracy measure
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From the analysis of Accuracy Measures of Skin sagation using HSV color and Gradient Vector Fl
Skin segmentation using HSV cc detects skin region efficiently when compared toFG¥As a result Skil
segmentation using HSV color outperforms v

TABLE 1. EXECUTION TIME OF SKN SEGMENTATION USING HSV COLOR AND GRADINT VECTOR FLOW

Segmentation methods
Method Time(in sec)
8.03

Skin segmentation using HSV co

Gradient Vector Flo 318

From the graph, it is observed that Skin segmemtaising HSV color detects skin regions in fe'
seconds than Gradient Vector Flc

Time

M Time

TIME IN SEC

Skin segmentation Gradient Vector Flow
using HSV color

SEGMENTATION METHODS

Figure 3 Execution time for Skin segmentation u¢ HSV color and Gradient Vector Flc

Figure 4: Skin segmentation using HSV color
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Figure 5: Gradient Vector Flow

V. CONCLUSION

Data mining or knowledge discovery is the compatgsisted method of digging through and analyzirgehu
sets of data and then extracting the meaning ofiffia. In the problem of face detection, skin segat®n
helps in recognizing the probable regions contgiritre faces as all the skin segmented regions @réane
regions and it also aids in reducing the searctcespin this paper, segmentation methods namely Skin
segmentation using HSV color and Gradient VectomFare used to segment the skin regions that & tas
detect human facial images from the given data R&tm the experimental results, it is clear tha 8kin
segmentation using HSV color performs better thead@nt Vector Flow method.
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