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ABSTARCT:

User's Hand Gesture is captured and a salient feata set is extracted; these features are associatedth
the user identity and stored as a template in a dabase. User’'s gesture is captured and the extracted
feature set is compared with either (i) all the templates in the database (identification), or (ii) tle
templates associated with a claimed identity (veiifation). The hand gesture recognition technique tsed
on the pattern of the human hand is well suited tde applied to access control and provides strong
security. In this paper we focus on an efficient mbodology for identification and verification for gesture
detection, even when the images have obstructiongsual noise.etc. Efficiency is acquired from gesta
detection and recognition when its performance evahtion is accurate. In this paper we will discusseiw
hand gesture recognition methods that are currentlybeing practised, out of those which are the effient
techniques.
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1. INTRODUCTION

Interaction with computers is not a comfortable exignce even in the present time. Computers should
communicate with people with body language. Gesteitegnition can be seen as a way for computeggin

to understand human body language, thus buildingher bridge between machines and humans tharitiwém
text user interfaces or even GUIs (graphical ustrfaces), which still limit the majority of inpt keyboard
and mouse. Hand gesture recognition becomes inmmortateractive human-machine interface and virtual
environment is the need of effective means of comoation between human-machine. The Proposed Block
Diagram for the Hand Gesture Recognition systesih@wn in the Figurel
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Figure 1 Proposed block diagram of hand recognition system
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2.IMAGE CAPTURE

Hand gesture is a form of non verbal communicafmmd to be reliable and accurate means of human-
machine communication. Hand gesture recognitiotegsys have been previously described. US Patent No.
4,988,981 (Zimmerman et. al) teaches how a glowedalevice using three sensors could be used as a
computer data entry apparatus. This has been eggamgbn and several papers, such as [1] & [2]. P&pe
has shown that multiple sensors, such as camemadecused to find the 3D position of the objasthsas a
hand. These systems have the disadvantage thatettpeiye multiple sensors, which increase the aufstise
system, and also mean that complex processes rays¢formed to integrate the information from these
multiple sensors. Reference paper [3] has shown ihé@vpossible to construct 3D images using alsing
sensor by moving the sensor to different positiand viewing the object. However, this also has the
disadvantage that complex data processing is redjuas well as a mechanism to move the sensadsdt a
has the disadvantage that tracking fast movingotdjsuch as hands, would require that the sengue fait

an even faster speed.

3. PRE PROCESSING

Pre-processing is a common name for operationsimiéiges at the lowest level of abstraction -- bogut and
output are intensity The aim of pre-processingrismprovement of the image daii@mages. that suppresses
unwanted distortions or enhances some image feaimportant for further processing. Four categoonés
image pre-processing methods according to theo$itee pixel neighborhood that is used for the wlalton of

a new pixel brightness, pixel brightness transfdiona, geometric transformations, pre-processinghous
that use a local neighborhoddansformations, image restoration that requikmswledgeof the processed
pixel, and Other classifications of image preegssingabout the entire image methods exist. Image pre-
processing methods uslee considerable redundancy in images. Neighbquirgls that are corresponding to
considerable redundancy in images. One object aih irrages have essentially the same or similar.sThu
distorted pixel can often be restored ashaightness value. Average value of neighboring Igix&ray Scale
Transformations: Grey scale transformations dodegend on the position of the pixel in the imageyGcale
transformations are mostly used if the result iewad by a human brightness transform. Negative
transformation b — contrast enhancement (betweangp?2).

4. IMAGE SEGMENTATION

Image Segmentationis the process of partitioning a digital imageoimultiple segments (sets of pixels, also
known as super pixels). The goal of segmentatidn simplify and/or change the representation ofraage
into something that is more meaningful and easieartalyse. Image segmentation is typically usebbdate
objects and boundaries (lines, curves, etc.) inggsa More precisely, image segmentation is the gaoof
assigning a label to every pixel in an image sucht tpixels with the same label share certain visual
characteristic¥hresholding: The simplest method of image segmentation isdathe thresholding method.
This method is based on a clip-level (or a thre$hallue) to turn a gray-scale image into a binamgdge. The
key of this method is to select the threshold vdbrevalues when multiple-levels are selected)A[B8¢w hand
gesture recognition method based on Input— Outpdtieh Markov Models is presented. This method deals
with the dynamic aspects of gestures. Gesturegxracted from a sequence of video images by tngckie
Skin—color blobs corresponding to the hand intoodybFace space centered on the face of the usem[4]
thresholding, pixels are allocated to categories accordinghtorange of values in which a pixel lies. Fig 3.
Shows boundaries which were obtained by threshgltiie muscle fibers image. Pixels with values khss
128 have been placed in one category, and theheas been placed in the other category. The boigxdar
between adjacent pixels in different categoriesehasen superimposed in white on the original imégsan be
seen that the threshold has successfully segmémgdthage into the two predominant Fiber types.
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Figure 2. Thresholding Image Segmentation
In edge-basedsegmentation, an edge filter is applied to the inaguxels are classified a&lgeor non-edge

depending on the filter output, and pixels whick aot separated by an edge are allocated to the sai@gory.
Fig4. Shows the boundaries of connected regiors afiplying Prewitt's filter and eliminating all morder

segments containing fewer than 500 pixels

Figure 3. Edge-based segmentation

To overcome the noise sensitiveness of conventifumty c-means (FCM) clustering algorithm, a novel
extended FCM algorithm for image segmentation Bssented in this paper. The algorithm is developged b
modifying the objective function of the standard\F@lgorithm with a penalty term that takes into @aat the
influence of the neighboring pixels on the centsels. The penalty term acts as a regularizer ismdlgorithm,
which is inspired from the neighborhood expectatitaximization algorithm and is modified in ordersatisfy

the criterion of the FCM algorithm. The performarafeour algorithm is discussed and compared toetafs
many derivatives of FCM algorithm. Experimental ulés on segmentation of synthetic and real images
demonstrate that the proposed algorithm is effeaivd Robust.

5.COLOR SPACE

A colour space is a mathematical representatian st of colours. The most popular colour modedslaRGB
(used in computer graphics); 2.YIQ, YUV, or YCbQGrséd in video systems); 3. CMYK (used in colour
printing). However, none of these colour spacesdiectly related to the intuitive notions of hugaturation,
and brightness. All colour spaces can be deriveih the RGB information supplied by devices suchaaseras
and scanners

5.1 RGB Colour Space

The red, green and blue (RGB) colour space is widséd throughout computer graphics. Red, greerbare
are three primary additive colours: individual campnts are added together to form a desired cealodrare
represented by a three dimensional, Cartesian owdedsystem as shown kigure5.
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Figure 4. RGB Colour Cube.

5.2 YCbCr Color Space

YCDbCr is a family of colour spaces used in videstsgs. Y is thduma component and Cb and Cr are the
chroma components. The YCbCr colour space is a scalecharuffset version of the YUV colour space. Y is
defined to have a range of 16— 235; Ch and Cr afimet to have a nominal range of 16—240 [5]. Thsid
equations to convert between RGB and YCbCr are:

Y = 0.257R+ 0.504G + 0.098B + 16
Cb =-0.148R - 0.291G+ 0.439B + 128
Cr=0.439R - 0.368G — 0.071B + 128

The above equations have been used to generdtmtbeised in the colour conversion module.
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Figure 5 RGB Color Model

6. GESTURE RECOGNITION

It mainly includes Sign Language. The two main edata of gesture recognition are (i)Low and simpieel
signed alphabet, mimics the letters of the natpaken language.(ii)Higher level signed languag&giactions
to mimic the meaning or description of the signe Tbllowing figure 4. is American Standard handtgess for
English alphabets.
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Figure 6: Hand gestures for English alphabets.

Figure 7: Input / Output imagel in YCbCr colour space

No. of Images Miss False Alarms Detection rate(Highow)
Imagel 0 ~4% 84.0%
Image2 0 ~2% 92.0%

Table 1: Skin colour classification rate for YCb&iour space.

Based on Table[1] we assume that the skin colodeiermined mostly by its chrominance componentsi@b

Cr so the luminance component depends only onnlightconditions. There is also assumption thatstia
colour of various human individuals and also hunskin colour types is the same in its chrominance
components. The difference is only according toltineinance parameter variation. This implicates thare is

no need to trace luminance component probabilibction in skin colour detection in YCbCr colour spa
Advantage of this method is its simplicity and mim@mputational costs. The method described inphjger
finds it difficult to differentiate when backgroumlour of image is similar to skin colour (red).

7. APPLICATION
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» Entrance time and attendance control, banking serAC security.
» Traffic control systems

* Video surveillance

e Brake light detection

* Image controlling & Scaling

* To control Mouse(3D mouse)

» Sign Language Recognition

e Gaming Interface

* Robot Control

e Controlling Machines

e In mobile phone e.g. Samsung Galaxy S4

Figure 8..Gesture Recognition in Samsung Galaxy S4

8.FUTURE SCOPE

« National border controls: the hand gesture & igisagnition as a living passport

e Computer login: a particular gesture as a livinggveord

* Cell phone and other wireless-device-based autteditn

* Human-Machine Communication- Enable deaf peoplead a normal life.

» Access to machines using gestures for under pgeile

»  Secure access to bank accounts at cash machines

» Ticketless travel; authentication of rights to sexe

» Premises access control (home, office, laboratigy,

» Driving licenses; other personal certificates

» Entitlements and benefits authorization

» Forensics; birth certificates; tracing missing @nted persons

» Credit-card authentication

» Automobile ignition and unlocking; anti-theft degi

e Anti-terrorism (e.g. Security screening at airpprts

» Secure financial transactions (electronic commeraaking)

» Internet security; control of access to privilegefrmation

« "Biometric-Key Cryptography" (stable keys from walsie templates) any existing use of keys, cards,
pins, or passwords
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9. CONCLUSIONS

Proposed algorithm focus on the algorithm for rapidl accurate hand gesture recognition. People, asbo
physically disabled, sometimes are unable to ukerdiorms of man-machine communication. In thatecas
persons hand gestures recognition plays importalet Systems like this, gesture recognition is venych
useful for all physically disabled people.
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