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     SYNOPSIS
This project “REAL TIME EYE BLINK DETECTION WITH GPU BASED SHIFT TRACKING”aims to present an application that is able of replacing the traditional mouse with the human face as a new way to interact with the computer. Facial features (nose tip and eyes) are detected and tracked in real-time to use their actions as mouse events.

This feature-based analysis will eventually lead to the localization of the face and the features that it contains. The coordinates and movement of the nose tip in the live video feed are translated to become the coordinates and movement of the mouse pointer on the user’s screen.
The left/right eye blinks fire left/right mouse click events. The only external device that the user needs is a webcam that feeds the program with the video stream. In the past few years high technology has become more progressed, and less expensive. One of the promising fields in artificial intelligence is HCI(Human Computer Interface) which aims to use human features (e.g. face, hands) to interact with the computer. One way to achieve that is to capture the desired feature with a webcam and monitor its action in order to translate it to facial features (nose tip and eyes) to interact with the Computer. 
The nose tip was selected as the pointing device, the reason behind that decision is the location and shape of the nose, as it is located in the middle of the face. It is more comfortable to use it as the feature that moves the mouse pointer and defines its coordinates, not to mention that it is located on the axis that the face rotates. Eyes were used to simulate mouse clicks, so the user can fire their events as he blinks. 
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                                           1. INTRODUCTION

            This section describes about the problem definition, overview of the project and the organization for which the project is developed and used. Eye blink detection plays an important role in human-computer interface (HCI) systems. It can also be used in assistance systems.

1.1 Problem Definition

              In our work we were trying to compensate people who have hands disabilities that prevent them from using the mouse by designing an application that uses facial features (nose tip and eyes) to interact with the Computer. Blink detection system requires that the tracking algorithms are capable of handling the appearance change between the open eyes and the closed eyes. Despite the large number of face detection methods, they can be organized in two main categories:

· Feature-based methods

· Image-based methods

Feature-based methods:

This feature-based analysis will eventually lead to the localization of the face and the features that it contains.

Image-based methods 

This image based involves finding facial features (e.g. nose trills, eye brows.) and in order to verify their authenticity performs.

 Geometrical analysis of their locations, areas, and distances from each other. 

In this work, we propose an alternative way that simultaneously tracks eyes and detects eye blinks. We use two interactive SSR filters, one tracks the open eyes and the other one tracks the closed eyes. Some other researchers for blinking detection purposes also use temporal information. This system provides a possible new solution for a human-computer interaction system that can be used for highly disabled people.                 

1.2Project Overview
               The project follows a novel methodology to classify an EYE BLINK, which is based on, Real-time eye blink detector on very low contrast images acquired under near-infrared illumination. This detector is part of a multi-sensor data acquisition and analysis system for driver performance assessment and training.  
            One way to achieve that is to capture the desired feature with a webcam and monitor its action in order to translate it to some events that communicate with the computer.

Accordingly, an effective eye-tracking algorithm for blink detection purposes needs to satisfy the following constraints:
· Track the global motion of eyes, which is confined by the head motion;

· Maintain invariance to local motion of eye pupils

· Classify the closed-eye frames from the open-eye frames. 

Once the tracking algorithm estimates the eyes’ locations, the differences in image appearance between the open eyes and the closed eyes can be used to find the frames in which the subjects' eyes are closed, such that eye blinking can be determined. 

Application that is able of replacing the traditional mouse with the human face as a new way to interact with the computer. Facial features (nose tip and eyes) are detected and tracked in real-time to use their actions as mouse events. The coordinates and movement of the nose tip in the live video feed are translated to become the coordinates and movement of the mouse pointer on the user’s screen.
1.3 Organization Profile

     X-Steps Technologies is a professional Internet strategy and Web design company based in India. We specialize in best in class website design, online marketing, Flash multimedia, corporate identity and print graphics. X-Steps Technologies features an integrated team of web consultants, creative designers, writers, programmers and marketing professionals that know how to get online results. 

X-Steps Multimedia a technology-enabled IT solutions company, foreseeing future needs & exigencies, delivering excellent products of high quality and reliability with unflinching commitment and having emphatic global market presence. 

X-Steps specializes in industry-specific software and hardware solutions,   which proven reputation for delivering high quality solutions to a broad spectrum of industry verticals. We specialize in best-in-class website design, web development, Embedded Systems, multimedia presentation, corporate identity and print graphics. X-Steps Multimedia features an integrated team of web consultants, creative designers, writers, programmers and marketing professionals that the internet and are well on our way to becoming just that. Have a look at the portfolio of our clients.

Our business-driven approach separates us from typical web design companies. For the past five years, we have built a reputation for creating a positive return on investment for our clients. 

If you are serious about your web design success, we can get you there. Strategic thinking, top designers, personal attention, competitive prices, real world results - discover the X-Steps Technologies difference. 

We understand how design works. We also understand how business works. And we will work with you every step of the way to create the dynamic, professional design solution that’s right for you. 

Business Research and Technical emphasis of X-steps include:

InteractiveCD-RomPresentations 
1.FlashWebsites 
2.Intros&SplashPages 
3.NavigationMenus 
4.VirtualWorlds 
5.CharacterAnimations 
6.MusicVideos 
7.Flash
 Presentations 

2. SYSTEM CONFIGURATION

This section describes the hardware and software specifications needed for both development and implementation phases of this project.

2.1 Hardware Specification

Processor

: Intel Pentium IV

Speed
                        : 1.60 GHz.

RAM

            : 256 MB

Hard Disk Drive          : 80 GB

Floppy Drive
             : 1.44 MB

Monitor

 : Acer 513  

Keyboard

 : Zebronic 

Printer

             : Epson Stylus

2.2 Software Specification

Tool
                         : JDK 1.5 , JMF 2.x version and above

Operating System         :Windows XP sp2,2003

Webcam                       :30 frames supportable web camera 

2.3 About the Software

JDK1.6.0

                The JDK package contains Sun's Java development environment. This is useful for developing Java programs and provides the runtime environment necessary to run Java programs. It also includes a plug-in for browsers so that they can be Java aware. This document covers the JavaTM Platform, Standard Edition 6 JDK. Its product version number is 6 and developer version number is 1.6.0, as described in Platform Name and Version Numbers. 

    The JDK comes in two flavors, a precompiled binary and a source package. Previously, the plugin included in the JDK binary package was unusable on LFS owing to incompatibilities with GCC-3 compiled browsers. In order to use the source code and patches, you must read and agree to the Sun Java Research License or optionally, the Sun Java Internal Use License.

     In addition, the source code is not allowed to be downloaded to some countries, so for users in those countries, the binary is the only option. You will first need to download and install the binary version of the JDK. Java SE keeps the version number 1.6.0 (or 1.6) in some places that are visible only to developers, or where the version number is parsed by programs. As mentioned, 1.6.0 refers to exactly the same platform and products numbered 6. Version numbers 1.6.0 and 1.6 are used at: 

Both version numbers (1.6.0 and 6) are used to identify this release of the Java Platform. Version 6 is the product version, while 1.6.0 is the developer version. The number 6 is used to reflect the evolving level of maturity, stability, scalability and security of Java SE. 

JMF2.0

          The JavaTM Media Framework (JMF) is an application programming interface (API) for incorporating time-based media into Java applications and applets. The JMF 1.0 API (the Java Media Player API) enabled programmers to develop Java programs that presented time-based media. 

        The JMF 2.0 API extends the framework to provide support for capturing and storing media data, controlling the type of processing that is performed during playback, and performing custom processing on media data streams. In addition, JMF 2.0 defines a plug-in API that enables advanced developers and technology providers to more easily customize and extend JMF functionality. 

Design Goals for the JMF API 
    JMF 2.0 supports media capture and addresses the needs of application developers who want additional control over media processing and rendering. It also provides a plug-in architecture that provides direct access to media data and enables JMF to be more easily customized and extended. 

JMF 2.0 is designed to: 

· Be easy to program 

· Support capturing media data 

· Enable the development of media streaming and conferencing applications.

· Provide access to raw media data 

· Enable the development of custom, downloadable demultiplexers, codecs, effects processors, multiplexers, and renderers (JMF plug-ins) 

· Maintain compatibility with JMF 1.0 

Windows XP
Windows XP is more simple, reliable and secure to use. Windows XP is a line of operating systems developed by Microsoft for use on personal computers, including home and business desktops, notebook computers, and media centers. The name "XP" stands for eXPerience. Windows 2003 doesn’t use 9X kernel, which is the core of the operating system, it have NT (new technology) kernel. The difference between two is stability. Windows NT and windows 2003 have dramatically increased the stability. Microsoft windows XP Professional is more compatible and more powerful than any other workstation used previously.
Features of windows XP
· Easy to use

· Easy to manage

· More compatible

· More powerful.

· Efficient management of files and folders.

· Internet and communication support.

· More compatible

Windows XP Professional offers increased compatibility with different types of networks and with a wide array of legacy hardware and software.

For all our computing needs, Windows XP Professional provides: 

· Industrial-strength reliability. 

· The highest level of security. 

· Powerful performance. 
3. SYSTEM STUDY AND ANALYSIS

System study is concerned as the comparative study about the existing system and the proposed system, in which the need for development will be analyzed. It involves the study of existing system to understand how they function. Once we have this knowledge we can identify what the new system should include. After this the new system is discussed and the various requirements are listed and the work moves to the development phase.

3.1 Existing System

               In the existing system, the EYEBLINK classification was done using the different devices are used in HCI (e.g. infrared cameras, sensors, microphones) an off-the-shelf webcam affords a moderate resolution and frame rate as the capturing device system, two novel methods for facial expression recognition in facial image sequences were presented. 

 3.2 Proposed System
            An algorithm that distinguishes true eye blinks from Involuntary ones, detects and tracks the desired facial features precisely, and works efficiently proving fast enough to be applied in real-time.

2.2.1 Application of proposed system

· This is specially used for the computer users who are physically handicapped.

· Without the mouse, the entire desktop operations are controlled. 

  2.2.3 Features of the proposed system

· This system is not as accurate as SVM algorithm in determining the facial expressions but accuracy can be obtained by providing more number of training samples.
· This is comparatively economical than the existing system.

· Whenever there is a necessity of adding a new emotion, then there is no need of altering the algorithm.
· Instead adding new training sets would help in finding the new emotion.
· Implementation of the algorithm is easier than that in the existing system.
   2.2.2 Drawbacks of proposed system:

· The proposed technique drawbacks of using only 

      the gray level information

3.3 Feasibility Study
Feasibility study is a system proposal according to its workability, impact on the operation, ability to meet user needs and efficient use of resources. Three key considerations involved in the feasibility analysis are:

· Economic Feasibility

· Behavioral Feasibility

· Technical Feasibility

3.3.1 Economic Feasibility

An economic feasibility considers the investment and operating costs, the time value of money, risk and uncertainty, quality of available data, and the sensitivity of assumptions. The project has been analyzed for its economic feasibility, and it was analyzed that it is affordable and beneficial in case of cost. 

3.3.2 Behavioral Feasibility

Behavioral feasibility is a study that addresses the human issues of a proposed systems development project emphasis on the working environment. This project is designed in such a way that even the unknown other than research people could understand the system.

3.3.3 Technical Feasibility

 Technical Feasibility emphasis on to the existing system and to what extent it can support the existing system. This project is a technically feasible system. All the resources needed for research work of the project were available in the company. All the components were available and were working perfectly.

4. SYSTEM DESIGN

Design is the first process in the development phase of any engineered system. It may be defined as “The process of applying various techniques and principles for the purpose of defining a device”. It evaluates the system's actual functionality in relation to expected or intended functionality, including all integration aspects.

4.1 Structure Design

The Structural design of a project involves the system flow of a project, the system flow contains various phases of the project. Initially the EYE BLINK detection is acquired ,which is taken into the system as the input flow. 

· This input is preprocessed in the next stage of preprocessing, 

· The output of the preprocessed data is taken as the input for the

feature extraction process. 

After the feature is extracted, the classification process is  done, in which two   types of classification is compared, namely feature based and image based. Finally  the results of both the types are compared in order to show the better efficiency of the detection. 

4.2Input Design

The input design is the process of converting the user-oriented description of inputs to a computer based programmed oriented specifications. This is used for further processing to obtain meaningful information that helps in decision making. 

· Cam capture

· Face detection 

· Nose detection

· Eye detection
· Cam capture
                 Webcams are video capturing devices connected to computers or computer networks, often using USB or, if they connect to networks, ethernet or Wi-Fi. They are well known for their low manufacturing costs and flexible applications.Special software can use the video stream from a webcam to assist or enhance a user's control of applications and games. 

Video features, including faces, shapes, models and colors can be observed and tracked to produce a corresponding form of control. For example, the position of a single light source can be tracked and used to emulate a mouse pointer, a head mounted light would allow hands-free computing and would greatly improve computer accessibility. This can also be applied to games, providing additional control, improved interactivity and immersiveness.

Cam ports an unlimited number of simultaneous cameras. It has a built-in web server for still images and can be used as security camera because of its motion detection. one way to achieve that is to capture the desired feature with a web cam and monitor its action in order to translate it to some events that communicate with the computer.

· Face Detection

We propose a real-time face detection algorithm using Six-Segmented Rectangular (SSR) filter, distance information, and template matching technique. Between the eyes is selected as face representative in our detection because its characteristic is common to most people and is easily seen for a wide range of face orientation. 

Firstly, we scan a certain size of rectangle divided into six segments throughout the face image. Then their bright-dark relations are tested if its center can be a candidate of between the eyes. Next, the distance information obtained from stereo camera and template matching is applied to detect the true Between-the-Eyes among candidates. We implement this system on PC with Xeon 2.2 GHZ. The system can run at real-time speed of 30 frames/sec with detection rate of 92%. The architecture of the proposed approach is shown in Fig. 1. When a face image is presented to the system, face detection will be firstly performed to locate the rough face region. 

The second step, which uses an efficient feature based method, is to 
locate two rough regions of eyes in the face. In the same time, on the basis of these two regions, the sizes of two eyes will be evaluated, and the templates of eyes will be created according to the estimated sizes. Finally, the precise locations of the two centers of iris will be found out after template matching is applied in these two rough regions .
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· Eyes detection

Because the SSR filter extracts not only the true Between-the- Eyes but also some false candidates, so we use the average Between-the-Eyes template matching technique to solve this problem. The average Between-the-Eyes pattern used in this paper obtained in the same manner as [2] from 400 face images of 40 people from ORL face database [4]. 

[image: image2.png]



Figure 9. Average Between-the-Eyes template and its variance pattern
Fig. 9 is the average Between-the-Eyes template and its variance pattern of size 32×16. The gray levels of each sample were normalized to have average gray level equal to zero and variance equal to one. Then we calculated an average pattern and its variance at each pixel. Next, the gray level was converted to have the average level equal to 128 with standard deviation of 64. Then we can get the average pattern as an image. To obtain the variance pattern, each value was multiply by 255. Both average and variance pattern are symmetry.

SSR Filter

SSR Filter stands for: Six Segmented Rectangular filters (see fig. 1).

Figure 1: SSR Filter.

The sum of pixels2 in each sector is denoted as S along with the sector

number [2].

The use of this filter will be explained in detail in the face detection

algorithm.

 [image: image3.emf]
· Nose detection
The problem of face feature points detection is an important research topic in many fields such as face image analysis and human-machine interface. In this paper, we propose a robust method of 2D nose detection and tracking system. This system can be valuable for disabled people or for cases where hands are busy with other tasks. 

The required information is derived from video data captured with an inexpensive web camera. Position of the nose tip is determined with the use of a wavelet feature based detector. Once the nose tip is initially located, an improved optical flow method is used to track the nose tip feature point. Experiments show that our system is able to process 18 frames per second at a resolution of 320×240 pixels. This method will in future be used in a non-contact interface for disabled users. 

4.2Output Design

Computer output is the most important and direct source of information. Output design is a process that involves designing the necessary outputs that have to be given to various users according to their requirements. The data produced as output should be accurate and more reliable and the output must furnish the relevant data. Without the reliable output, the user may feel that the entire system is unnecessary and avoid using it.

· human face identify

· face tracking

· nose tracking

· Human face identify

We propose a method for identifying human face profiles by using invariant representations of image curves. In particular, we show that semi-local invariants are very useful for matching profile curves and identifying human faces. A method for finding face profiles from the changes in apparent contours of faces is also considered. The results of some experiments with real images of human faces show the power of the proposed method.


[image: image4]
· Face tracking

The problem of tracking the motion of an observed human face. We could use a general-purpose object-tracker for this application (one which simply sees the face as a deforming surface), but this would be ignoring everything we know about faces, especially relating to their highly constrained appearance and motion. 
Which describes the appearance, shape, and motion of faces to aid in estimation. This model has a number of parameters (basically, "knobs" of control), some of which describe the shape of the resulting face, and some describe its motion. 

The default model (top, center) can be made to look like specific individuals by changing shape parameters (the 4 faces on the right). The model can also display facial motions (the 4 faces on the left showing eyebrow frowns, raises, a smile, and an open mouth) by changing motion parameters. And of course, we can simultaneously change both shape and motion parameters (bottom, center). 

· Nose tracking

The noise equivalent angle (NEA) is determined for a class of nose tracking algorithms that determine the leading edge by use of a partial body centroid algorithm. Analytical expressions for the track error and jitter variance are derived for silhouette and two types of intensity weighted centroid processing for a range of nose shapes determined by the parameter (alpha) . Graphical results are presented for triangular, parabolic and rectangle nose shapes. This paper only considers the effects of additive noise. Spatial quantization is not included. 

Human-Computer Interaction (HCI) system with calibrated mono-camera which integrates active computer vision technology and embedded speech command recognition technology. Mainly by tracking the nose tip motion robustly as the mouse trace, this system completes mouse mission with recognition rate more than 100% at the speed 15 frames per second. 
5. SYSTEM DEVELOPMENT

System development is a series of operations performed to manipulate data to produce output from a computer system. The principle activities performed during the development phase can be divided into a major related sequence. They are

· Internal

· External

The major internal system development activities done for the system are computer program development and performance testing.The major external system development activities done are planning and implementation.

5.1 Modules and Module Description
The project consists of mainly 5 modules namely,

· Designing

· Web Cam Detection 

· Web Cam Capturing

· Face Tracking 

· Nose Tracking 

· Blink Detection 

5.1.1 Designing
This project aims to present an application that is able of replacing the traditional mouse with the human face as a new way to interact with the computer. 

5.1.2 Web Cam Detection

Web cam detection contains RGB mode is an device founder 30 frames will be available cam, no device found ,and the device will be found 

· Dimension 320,240 

· Colors are RGB,CMYIC,VOG 

· Pixel 1024 * 850

Eye blink detection obviously implies prior detection of the eyes in the image of the subject’s face. Tracking may also help stabilize the process since frame-based eye detection is not trivial, especially when considering the nature of the input images: low intensity combined with infrared illumination make eye pupils barely visible. One benefit from this is that the scene background is very dark, which greatly facilitates face location in the image. 

· Skin Color Model:

It is believed that people from different races have same skin color but they differ in lighting intensity of that color  (e.g. In HSB color model according to this idea people have close H and S values but different B values).In order to find a suitable skin color model, according to the previously mentioned idea, we will use the pure r and g values which are the R and G values of the RGB color model in the absence of brightness [12], and they are calculated with the     following equations:

r = R / (R + G + B) (1)

g = G / (R+ G + B) (2)
· Profiles for web cam detection
A simple eye detector based on profile analysis [10] was considered. This method finds facial features by analyzing the horizontal profile (row grayscale averaging) of the face image. For example, the eyes ’create’ deep valleys in the profile; the nose and the mouth have similar impacts. So locating the eyes amounts to finding the minimum of the large valley in the profile of the upper part of the face image. 

Once the row including the eyes is found, a vertical profile is computed and analyzed in order to find two deep valleys corresponding to the x-coordinates of the eyes. The nose is found in a similar way. As it is suggested in [10], the final position of the facial features may be determined after finding the best ’constellation’ of features that corresponds to a human face. 

One major limitation is the high risk of failure as the subject rotates his head (in-plane). In addition, tests indicate that although fairly good precision is expected for the y-coordinate of the eyes, the valleys along  the horizontal profile are quite spread with no real mini- mum, so x-coordinates are much less stable from frame to frame. In order to cope with these limitations, the profile-based technique is used as an initialization step for a feature 

tracking approach that is described next.

5.1.3 Web Cam Capturing
 With the availability of high speed processors and inexpensive web cams, more and more people have become interested in real-time applications that involve image processing. One way to achieve that is to capture the desired feature with a web cam and monitor its action in order to translate it to some events that communicate with the computer.  

Webcams are video capturing devices connected to computers or computer networks, often using USB or, if they connect to networks, ethernet or Wi-Fi. They are well known for their low manufacturing costs and flexible applications.

Webcams connected to PCs can act as web-accessible cameras with certain software. Usually this kind of software works with most webcams, since the software auto-detects the peripheral. Many different programs are available, free, open source, and proprietary.

Webcam software can be configured in many ways. Some software come with motion detection ability and time lapse capture options or both.Captures can be short videos in predefined length or still images. 

Thus, the software can essentially turn the web cam into a security camera. Many businesses and home owners can effectively use a simple webcam device to create their own security system with only a webcam and one of these types of software applications.

                  The captured files can be saved locally, uploaded to an internet server (via FTP or HTTP) (from which they can be made accessible to anyone over the web), or privately e-mailed to the user per predefined rules. Options for image size and quality, overlaying logos, and time stamping images are usually available. File names can be sequential numbers or current time. Some software allow automatic erasure of old files when not needed.Some software can remotely control certain brands of cameras, allowing rotation and tilting.

Features
· It’s a simple app with some simple features:

· Lowers CPU usage by switching off the webcam between snapshots 

· Use any standard windows capture device 

· Capture to a file as a BMP or JPEG image 

· Specify a flexible filename 

· Give the image a caption 

· Specify the frequency of snapshots 

· Can be used via the command line 

· Captures can be triggered via hotkey 

· Execute a file after each snapshot is taken .

5.1.4 FaceTracking
       
Facial features (nose tip and eyes) are detected and tracked in real-time to use their actions as mouse events. The coordinates and movement of the nose tip in the live video feed are translated to become the coordinates and movement of the mouse pointer on the user’s screen.

The feature detector identifies the facial features in still images containing a human face. The input is an image containing a human face. Most standard image formats such as JPEG, GIF etc. are supported.

The average detection time is 1.1 seconds measured on an Intel Core Duo processor running at 1.66Ghz. The minimal size of the input image is 150x180 pixels with 8bits per pixel (grayscale image; color images are internally converted to grayscale)visage|SDK™ contains a sample project with full source code demonstrating the usage of the VISION package to find facial features in images

The minimal size of the face in the video image is approx. 80 x 120 pixels, meaning that the minimal resolution of the video image is approx. 100 x 150. Larger image gives better tracking results but speed is reduce so the optimum video resolution is between 320x240 and 640x480 pixels. 

Currently the tracking algorithm supports only front-facing posture.The tracking algoritm is currently person-specific and needs to be trained for a specific person before it can accurately track that person's face.The training is based on a minimum of 30 images of the face with varying expressions and lighting conditions. 

For training it is better if the images have high resolution.Images are sent to Visage Technologies to perform the training. A training tool is under development for the next release and this will enable users to perform training on their own.
· Face Detection

We propose a real-time face detection algorithm using Six-Segmented Rectangular (SSR) filter, distance information, and template matching technique. Between-the-Eyes is selected as face representative in our detection because its characteristic is common to most people and is easily seen for a wide range of face orientation. Firstly, we scan a certain size of rectangle divided into six segments throughout the face image. Then their bright-dark relations are tested if its center can be a candidate of Between-the-Eyes. Next, the distance information obtained from stereo camera and template matching is applied to detect the true Between-the-Eyes among candidates.
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The current evolution of computer technologies has enhanced various applications in human-computer interface. Face and gesture recognition is a part of this field, which can be applied in various applications such as in robotic, security system, drivers¡¯ monitor, and video coding system.
Firstly, SSR filter is scanned on the image and the average gray level of each segment is calculated from integral image. Then, the bright-dark relations between each segment are tested to see whether its center can be a candidate point for between-the- Eyes. Next, the stereo camera is used to find the distance information and the suitable Between-the- Eyes template size. Then, the Between-the-Eyes candidates are evaluated by using a template of Between-the-Eyes (obtained from 400 images of 40 people from ORL face database [4]) matching technique. Finally the true Between-the-Eyes can be detected. 
· Eye Tracking

Eye tracking works by reflecting invisible infrared light onto an eye, recording the reflection pattern with a sensor system, and then calculating the exact point of gaze using a geometrical model. Once the point of gaze is determined, it can be visualized and shown on a computer monitor. The point of gaze can also be used to control and interface with different machines. This technique is referred to as eye control.

The main challenges of eye tracking are not only in developing the right algorithms and sensor solutions, which are a prerequisite for a high level of accuracy, but also in the way users interact with a specific eye tracking device. Eye trackers should be able to perform with all types of eyes and account for such things as glasses, contact lenses, head movement and light conditions. Users should also be able to save personal settings and even look away from the eye tracker without needing to recalibrate. 

Until recently, different types of eyes required different methods of eye tracking.  “Dark pupil tracking” worked better for people with dark eyes and “bright pupil tracking” worked better for children and people with blue eyes.

Until recently, different types of eyes required different methods of eye tracking.  “Dark pupil tracking” worked better for people with dark eyes and “bright pupil tracking” worked better for children and people with blue eyes. Recently, both of these techniques have been combined to eliminate the need for two separate eye trackers. 

Another important aspect in eye tracking is the “track box.” This is the imaginary box in which a user can move his/her head and still be tracked by the device. With a larger “track box”, the user will have more freedom of movement and experience greater comfort. 
  1 SSR filter

At the beginning, a rectangle is scanned throughout the input image. This rectangle is segmented into six segments as shown in Fig.2 (a).
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Figure 2. SSR Filter
(1) The nose area ( n S ) is brighter than the right and left eye area ( er S and el S , respectively) as shown in Fig.2 (b), where

       Sn = Sb2 + Sb5
         
Ser = Sb1 + Sb4
        
Sel = Sb3 + Sb6
Then,

     Sn > Ser          (5) 
           Sn > Sel          (6)

(2) The eye area (both eyes and eyebrows) ( e S ) is relatively darker than the cheekbone area (including nose) ( c S ) as shown in Fig. 2 (c), where

        Se = Sb1 + Sb2 + Sb3
         
  Sc = Sb4 + Sb5 + Sb6
  Then,

         Se < Sc                 (7)
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Figure 3. Between-the-Eyes candidates from SSR filter 

In Fig.3 (b), the Between-the-Eyes candidate area is displayed as the white areas and the non-candidate area is displayed as the black part. By performing labeling process on Fig. 3 (b), the result of using SSR filter to detect Between-the-Eyes candidates is shown in Fig. 3 (a).

· Eye Tracking technology

Tobii’s eye tracking technology utilizes advanced image processing of a person’s face, eyes and reflections in the eyes of near-infrared reference lights to accurately estimate: 

· the 3D position in space of each eye 

· the precise target to which each eye gaze is directed towards

· Key advantages 

· Key advantages 

Tobii has taken eye tracking technology a significant step forward through a number of key innovations that enable large market applications.

 Key advantages of Tobii’s eye tracking technology are: 

· Fully automatic eye tracking 

· High tracking accuracy 

· Ability to track nearly all people 

· Completely non-intrusive 

· Good tolerance of head-motion

· Patented techniques

Compared to other technologies, a number of innovations have been made to overcome traditional problems associated with eye tracking, such as cumbersome equipment, poor tracking precision and limited tolerance to head motion. Some of the key aspects of Tobii’s technology include: 

· Patented techniques to use fixed wide field of view optics in combination with high resolution sensors 

· Patented techniques for accurate estimation of the 3D position in space for both eyes 

· Sophisticated image processing and patented control logic to allow for 100% automatic tracking, and high tracking ability; tracks almost everyone, even those with glasses 

· Advanced algorithms to compensate for head motion without loss in accuracy 

· Unique techniques to enable long-lasting calibrations

5.1.5 Nose Tracking

               Human-Computer Interaction (HCI) system with calibrated mono-camera which integrates active computer vision technology and embedded speech command recognition technology. Mainly by tracking the nose tip motion robustly as the mouse trace, this system completes mouse mission with recognition rate more than 85% at the speed 15 frame per second. 

To achieve the goal, we adopt a novel approach based on the symmetry of the nose plane feature to localize and track invariantly to the varied environment. Comparing to other kinds of pointing device, this hand-free HCI system is hands-free, cheap, real-time, convenient and unpolluted, which can be used in the field of disabled aid, entertainment and remote control
The nose tip was selected as the pointing device; the reason behind that decision is the location and shape of the nose; as it is located in the middle of the face it is more comfortable to use it as the feature that moves the mouse pointer and defines its coordinates, not to mention that it is located on the axis that the face rotates about, so it basically does not change its distinctive convex shape which makes it easier to track as the face moves.

5.1.6 Blink Detection  


The left/right eye blinks fire left/right mouse click events. The only external device that the user needs is a web cam that feeds the program with the video stream. In the past few years high technology has become more progressed, and less expensive. 

Blink detection

· The basic step in blink detection is a simple motion

detector based on threshold frame difference inside the tracked regions of interest 

Rj

Left and 

Rj

Right.

Optical flow is then computed inside the bounding box of each resulting blob to determine eyelid raise or fall.  Although based on the algorithm in which used motion flow to detect downward moving eyelids and initialize tracking of the eyes, the proposed approach rather relies on the tracked eye’s position for local computation of the motion flow. 

· A blink sequence should then meet the

· following three factors to be considered valid.

1. A local maximum in the signature must be present

2. The local maximum must have non-negligible amplitude.

3. Local maxima from both eyes must be similar
Algorithm for blink detection. 

1. Locate motion regions using frame differentiation in 

each eye roi.

2. Threshold the motion regions and keep the better

blob based on position, area, angle, density and

width/height ratio.

3. Repeat 1-2 until candidates in both regions are found.

4. Compute optical flow field in the blob regions and extract the vertical and   horizontal vectors in the blobs coordinate system.

5. If the dominant motion is downward for both regions,the closing frame is saved otherwise steps (1) to (5) arerepeated. 

6. Repeat steps (1) to (4) with the additional constraint which is that blob position must be close enough to the saved closing position. 

7. If an opening frame is found within the determined maximum blink length, the blink sequence is kept for further analysis, otherwise the blink hypothesis is rejected  and the process restarts from step (1).

6. TESTING AND IMPLEMENTATION

6.1 Testing

Testing plays vital role in the success of the system. System testing makes a logical assumption that if all the parts of the system are correct, the goal will be successfully achieved .Once program code has been developed, testing begins.

Types of Testing Performed in this Project are
· Unit Testing

· Integration Testing

· Validation Testing

6.1.1 Unit testing

Unit test ensures that each unique path of the project performs accurately to the documented specifications and contains clearly defined inputs and expected results. These tests are carried out during the programming stage itself.

In our system each and every phase is considered separately and when unrelated data is given as input an error message is being produced by the system, reporting the status of the error. If the input to the image acquisition phase is not an image then it will display an error message.

6.1.2 Integration Testing

Integration testing is a systematic technique for constructing the program structure while at the same time conducting test to uncover errors associated with interfacing. All the modules were integrated after the completion of unit test. The objective is to take unit testing module and build program structure that has been dictated by design.

In this project all modules are integrated and the values are being passed from one module to another without any errors generated. After preprocessing the image if the user skips the feature extraction phase and moves onto the classification phase then it will result in error. 

6.1.3 Validation Testing

Validation testing is performed in a approach to verify whether the product functions in a reasonably expected manner by the researchers. After the integration of the modules, the validation test is carried out over by the system.

In this project each and every phase of the work is validated   by checking whether the project is being designed in such a way that it performs error free in every phase. It was found that all the modules work well together and meet the overall system function and performance

6.2 System Implementation

Implementation is a process of bringing a developed system into operation and turning it over to the user. Implementation activities extend from the number of plans. The beginning of the phase is to create the schedule and manage the different activities that must be integrated into plan.

 The first measure is based on the difference of proportions of dark pixels between the center part of the ROI (analysis windows shown in light blue in Figure 1) and a region below (violet boxes).This ensures that each ROI is centered on the pupil and not the eyebrow. The second measure checks for the horizontal symmetry of each eye region. Finally, the last measure is a correlation coefficient that compares both regions (ROIs well aligned on eyes should have high similarity). 

7. CONCLUSION

The project ” REAL TIME EYE BLINK DETECTION WITH GPU BASED SHIFT TRACKING ” is the most useful research project for all fields. In conclusion, a Real time eye blink detection algorithm, combined to SIFT-based tracking for greater

 robustness. Tracking was performed in near real time thanks to the use of a GPU-based SIFT implementation. 

· Hands free usage.

· To compensate people who have hands disabilities that prevent 

      them from using the mouse.

· One merely needs to define and track more regions of interest 

     over the eyes .
8. SCOPE FOR FURTHER DEVELOPMENT

2.3. Feature point extraction 

· In past few years high technology has become more progressed, and less expensive.

· It is more comfortable to use it as the feature  that moves the mouse pointer and defines its coordinates ,not to mention that is located  on the axis that the face rotates.

· This system provides a possible new solution for a human-computer interaction system that can be used for highly disabled people. 
· Eye blink detection plays an important role in human-computer interface (HCI) systems. It can also be used in assistance systems.
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  APPENDIX 
LIST OF ABBREVIATIONS

1.   SSR       ……..         Six Segmented Rectangular
2.  SVM      ……..          Support vector machine
3.  IP             ……..        Internet Protocol
4.  HCI          ……..        Human Computer Interface
5.  HTTP       ……..       Hyper Text Transfer Protocol
6.  JMF         ……..        Java Media Framework
7.  GUI          ……..       Graphical User Interface 
8.  JDK       ……..          Java Development Kit
9.  JMF     ……..           Java media framework
     10.   NEA     ……..             Nose Equivalent angle
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Sequence Diagram - Face Detection
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   Sequence Diagram - Training Process
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Collaboration Diagram - Face Detection
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Collaboration Diagram - Training Set
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Class Diagram
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I.SYSTEM FLOW DIAGRAM
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III.Screen Layouts

                                                     III.1 Main Window
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                                                          III.2 Sub Window
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                                                          III.2 cam capture
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                                                          III.3 cam captures 2
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   III.4 Web Cam capture the face


   III.5 Face tracking
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  III.6 Left Eye Detection
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III.7 Right Eye Detection
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III.8 Eye detection
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III.9 Nose Tracking
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III.10 Nose Detection
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III.11 Detect the face
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III.8 Output
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