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 Abstract Uniqueness or individuality of an individual is his face. In this project, face of an individual is used for the purpose of attendance making automatically. Attendance of the student is very important for every college, universities and school. Conventional methodology for taking attendance is by calling the name or roll number of the student and the attendance is recorded. Time consumption for this purpose is an important point of concern. Assume that the duration for one subject is around 60 minutes or 1 hour & to record attendance takes 5 to 10 minutes. For every tutor this is consumption of time. To stay away from these losses, an automatic process is used in this project which is based on image processing. In this project face detection and face recognition is used. Face detection is used to locate the position of face region and face recognition is used for marking the understudy’s attendance. The database of all the students in the class is stored and when the face of the individual student matches with one of the faces stored in the database then the attendance is recorded.
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 NOTATION External Entity



External entities are objects outside the system, with which the system communicates. External entities are sources and destinations of the system's inputs and outputs



Data Flow



Dataflow are pipelines through which packets of information flow. Label the arrows with the name of the data that moves through it.



Process



Transform of incoming data flow(s) to outgoing flow(s).



Data Store



Data stores are repositories of data in the system. They are sometimes also referred to as files, queue or as sophisticated as a relational database
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 Naming and Convention Principal Component Analysis (PCA) In simple words, principal component analysis is a method of extracting important variables (in form of components) from a large set of variables available in a data set.



Local binary patterns (LBP) It is a type of visual descriptor used for classification in computer vision which is found to be a powerful feature for texture classification; it has further been determined that when LBP is combined with the Histogram of oriented gradients (HOG) descriptor, it improves the detection performance considerably on some datasets.



Eigen Face Eigenfaces is the name given to a set of eigenvectors when they are used in the computer vision problem of human face recognition..



Viola–Jones The Viola–Jones object detection framework is the first object detection framework to provide competitive object detection rates in real-time. Which can be trained to detect a variety of object classes, it was motivated primarily by the problem of face detection.



Haar Features Haar-like features are digital image features used in object recognition. They owe their name to their intuitive similarity with Haar wavelets and were used in the first real-time face detector.



Adaboost Adaboost, short for Adaptive Boosting, is a machine learning meta-algorithm which can be used in conjunction with many other types of learning algorithms to improve performance by 50%.



Classifier An algorithm that implements classification, especially in a concrete implementation, is known as a classifier. The term "classifier" sometimes also refers to the mathematical function, implemented by a classification algorithm that maps input data to a category.
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 Cascading Cascading is a particular case of ensemble learning based on the concatenation of several Classifiers, Using all information collected from the output from a given classifier as additional information for the next classifier in the cascade.



Linear discriminant analysis (LDA) Linear discriminant analysis (LDA) is a generalization of Fisher's linear discriminant, a method used in statistics, pattern recognition and machine learning to find a linear combination of features that characterizes or separates two or more classes of objects or events.



Cascade Object Detector The Computer Vision System Toolbox cascade object detector can detect object categories whose aspect ratio does not vary significantly which comes with several pretrained classifiers for detecting frontal faces, profile faces, noses, eyes, and the upper body.



InsertObjectAnnotation RGB = insertObjectAnnotation (I , shape , position , label , Name, Value ) uses additional options specified by one or more name-value pair arguments. Example: - insertObjectAnnotation (I,'rectangle', position, label) inserts rectangles and labels at the location indicated by the position matrix.



Computer Vision Toolbox Design and simulate computer vision and video processing systems which provides algorithms, functions, and apps for designing and simulating computer vision and video processing systems.



Image Acquisition Toolbox Image Acquisition Toolbox enables you to acquire images and videos from cameras and frame grabbers directly into MATLAB and Simulink.



Image Processing Toolbox Image Processing Toolbox provides a comprehensive set of reference-standard algorithms and workflow apps for image processing, analysis, visualization, and algorithm development.
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 Introduction Background Introduction The current method that colleges use is that the faculty passes a sheet or make roll calls and mark the attendance of the students and this sheet further goes to the admin department with updates in the final excel sheet. This process is quite hectic and time consuming. Also, for professors or employees at institutes or organizations the biometric system serves one at a time. So, why not shift to an automated attendance system which works on face recognition technique? Be it a class room or entry gates it will mark the attendance of the students, professors, employees, etc.



Using Biometrics Biometric Identification Systems are widely used for unique identification of humans mainly for verification and identification. Biometrics is used as a form of identity access management and access control. So use of biometrics in student attendance management system is a secure approach. There are many types of biometric systems like fingerprint recognition, face recognition, voice recognition, iris recognition, palm recognition etc. In this project, we used face recognition system.



Motivation The main motivation for us to go for this project was the slow and inefficient traditional manual attendance system. These made us to think why not make it automated fast and much efficient. Also such face detection techniques are in use by department like crime investigation where they use CCTV footages and detect the faces from the crime scene and compare those with criminal database to recognize them.



Current Systems At present attendance marking involves manual attendance on paper sheet by professors and teachers but it is very time consuming process and chances of proxy is also one problem that arises in such type of attendance marking. Also there are attendance marking system such as RFID (Radio Frequency Identification), Biometrics etc. but these systems are currently not so much popular in schools and classrooms for students.
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 The Problems with Current System The problem with this approach in which manually taking and maintains the attendance record is that it is very inconvenient task. Traditionally, student attendances are taken manually by using attendance sheet given by the faculty members in class, which is a time consuming event. Moreover, it is very difficult to verify one by one student in a large classroom environment with distributed branches whether the authenticated students are actually responding or not. The ability to compute the attendance percentage becomes a major task as manual computation produces errors, and also wastes a lot of time. This method could easily allow for impersonation and the attendance sheet could be stolen or lost.



Drawbacks in existing system: 



These attendance systems are manual







There is always a chance of forgery (one person signing the presence of the other one) Since these are manual so there is great risk of error







More man-power is required (some person to take attendance)







Calculations related to attendance are done manually (total classes attended in month) which is prone to error. It is difficult to maintain database or register in manual systems







It is more costly (price of register, pen and the salary of person taking attendance)



It is difficult to search for particular data from this system (especially if that data we are asking for is of every long ago) The previous approach in which manually takes and maintains the attendance records was very inconvenient task. Traditionally, student’s attendances are taken manually by using attendance sheet given by the faculty members in class, which is a time consuming event. Moreover, it is very difficult to verify one by one student in a large classroom environment with distributed branches whether the authenticated students are actually responding or not. The ability to compute the attendance percentage becomes a major task as manual computation produces errors, and also wastes a lot of time. This method could easily allow for impersonation and the attendance sheet could be stolen or lost.
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 Proposed Solution To overcome the problems in existing attendance system we shall develop a Biometric based attendance system over simple attendance system. Interactive system over static one Digitized attendance system over file system. There are many solutions to automate the attendance management system like thumb based system, simple computerized attendance system but all these systems have limitations over work and security point of view. Our proposed system shall be a “Face Recognition Attendance System” which uses the basic idea of image processing which is used in many secure applications like banks, airports etc.



Problem Definition The goal of this project is to design an automated attendance Management System which has the following functions: 



Learning Phase- Detection identification of seat locations in an unknown environment.







Monitoring Phase- Detection of entering leaving events for each occupant into from respective seat.







Real-time system- Implementation of real-time Attendance marking system and report generation. Now-a-days attendance marking involves manual attendance on paper sheet by professors and



teachers but it is very time consuming process and chances of proxy is also one problem that arises in such type of attendance marking. So there is a need to develop an attendance system which is automated and which reduce the paper work and also eliminate the chances of proxy.
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 Project Charter Project Definition Face Recognition is a biometric method of identifying an individual by comparing live capture or digital image data with the stored record for that person. Face Recognition Attendance System is marking of attendance based on this technology.



Project Scope ¬



Provides an automated attendance system that is practical, reliable and eliminate disturbance and time loss of traditional attendance systems.



¬



Present a system that can accurately evaluate student’s performance depending on their recorded attendance rate.
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 Project Plan Objectives ¬



Detection of unique face image amidst the other natural component such as walls and other backgrounds.



¬



Detection of faces amongst other face characters such as beard, spectacles etc.



¬



Extraction of unique characteristic features of a face useful for face recognition.



¬



Effective recognition of unique faces in a class (individual recognition).



¬



Automated update in the attendance sheet without human intervention.



Goals ¬



To help the lecturers, improve and organize the process of track and manage student attendance.



¬



Provides a valuable attendance service for both teachers and students.



¬



Reduce manual process errors by provide automated and a reliable attendance system.



¬



Increase privacy and security which student cannot present him or his friend while they are not.



¬



Produce monthly reports for lecturers.



¬



Flexibility, Lectures capability of editing attendance records.



Software Model - Waterfall Model Waterfall Model is a sequential approach, where each fundamental activity of a process represented as a separate phase, arranged in linear order. In the waterfall model, you must plan and schedule all of the activities before starting, working on them (plan-driven process).
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 Strategies



¬



Finalize Project Details



o Find information regarding our project. o Gathering more detail about what we required to learn. o What are our expectation from project. o Listing the scope of the project. o Develop a detailed plan and define goals. o Creating measurable criteria for success. o Listing roles and responsibilities of team members ¬



Set Clear Expectations



o Checking that we have everything which can lead us to a successful project. o Being clear about which team members are responsible for all the components of a project. o Work contribution makes accountability clear, what member should perform which task. o Conveying information and explaining what we are actually going to do on project to the teacher in the project proposal. ¬



Choose the Right Team and System



o First of all we choose the team members as our plans and expectation were clear. o Distributing work according skills, talent and personalities that are right for each particular project module. o Tried to avoid having too many people on a team as well, so the communication goes easy.



¬



Define Milestones



o It is important to define key milestones throughout the lifecycle of the project. o We started by including four main phases: initiation, planning, execution, and closure. o Performing an evaluation after each phase to know how our team is doing by examining deliverables. o This process keeps you informed about any problems that arise while ensuring that each phase of the project is completed successfully.
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 ¬



Establish Clear Communication



o The element that can make or break a project is communication, we have focused on it and tried to make it fluid. o Time to time sharing the progress report to each other. o Sharing of any major issues and discussing it together.



¬



Manage Project Risks



o There is risk in every project, so evaluating it at the start and manage it. o Keeping backup plans ready for preventing stuck situation in project. o Completing modules of decided time so we get enough time to test every functionality perfectly and if any problem arise we get sufficient time to solve it.



¬



Avoid Scope Creep



o Its duty of everyone to keep project on track. o It is important to know how much change can occur before affecting deadlines and deliverables. o Scope creep generally takes place when there are additions to a project, which is not revised accordingly.



¬



Evaluate the Project after Completion



o Each project provides information that you can utilize in the future. o This is why reviewing the project as a whole is such a valuable practice. o When project members know what went right, what went wrong, and how to make adjustments next time, they are able to develop best practices for future work.
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 Work Division (w.r.t time)
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 Work Division (w.r.t team members) Jigar Patel & Amey Mohite - Graphical User Interface Registration Face Recognition Generating attendance in Excel Sheet



Naomi Kulkarni & Shivani Sharma - Face Detection Database Storage Face Recognition Registered Students in Excel sheet



Tools and Technologies Tools 



MATLAB







Microsoft Excel







Lucidchart







www.teamgantt.com



Technologies MATLAB 



Computer vision toolbox







Image acquisition toolbox







Image processing toolbox







Parallel Computing toolbox
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 Proposed System Components Following are the main components of the proposed system 1. Student Registration 2. Face Detection 3. Face Recognition 



Feature Extraction







Feature Classification



4. Attendance management system



It will allow uploading, updating and deletion of the contents of the system. Attendance management will handle: 



Automated Attendance marking







Manual Attendance marking







Printing attendance record







Attendance details of users.



Proposed System Outcome ¬



System will only allow authenticated user to login to the system and/or make changes to it.



¬



It will allow user to mark attendance of the students via face recognition technique.



¬



It will detect faces via webcam and then recognize the faces.



¬



After recognition it will mark the attendance of the recognized student and update the attendance record.



¬



The user will be able to print these record details afterward.
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 What contribution would the project make? Face recognition is the most natural biological features recognition technology according to the cognitive rule of human beings; its algorithm is ten times more complex than a fingerprint algorithm.



Face recognition is featured by the following advantages compared to fingerprint: 1. Accurate and Fast Identification Industrial Leading Facial Recognition Algorithm, match more data than fingerprint, FAR


2. High Usability and Security Failure to enrol and acquire rate is less than 0.0001%, fingerprint technology will have problems for enrolment with cold, wet, desquamation, elder, and around 5% people cannot get enrolled with fingerprint technology Incident track able for security with photo which captured by camera, there is no evidence with fingerprint technology to track the incident.



3. User friendly design Contactless authentication for the ultimate in hygienic
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 System Flow (Student Registration)
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 System Flow (Taking Attendance)
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 Feature Extraction



System Flow (Generate Attendance )



Department of Computer Application, The M.S. University, Vadodara, Gujarat



25



 SYSTEM ARCHITECTURE Training Phase : Registration



Testing Phase : Attendance



Recognition Phase
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 SYSTEM DESCRIPTION The system consists of a camera that captures the images of the classroom and sends it to the image enhancement module. After enhancement the image comes in the Face Detection and Recognition modules and then the attendance is marked on the database server. At the time of enrolment templates of face images of individual students are stored in the Face database known as Training Set. Here all the faces are detected from the input image and the algorithm compares them one by one with the face database. If any face is recognized the attendance is marked on the server from where administrator can access and use it for different purposes. This system uses a protocol for attendance. A time table module is also attached with the system which automatically gets the subject, class, date and time. Teachers come in the class and just press a button to start the attendance process and the system automatically gets the attendance without even the intensions of students and teacher. In this way a lot of time is saved and this is highly securing process no one can mark the attendance of other.



System Requirements Specification Technical Requirement i. Hardware Requirements ¬ A standalone computer needs to be installed in the office room where the system is to be deployed. ¬



High quality camera must be positioned in the office room to obtain the snapshots.



¬



Optimum resolution: 512 by 512 pixels.



¬



Secondary memory to store all the images and database



ii. Software requirements ¬



MATLAB Version 8.5.0(R2015a) or higher



¬



Windows 8 or higher
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 Functional Requirements System functional requirement describes activities and services that must provide. Taking and tracking student attendance by facial recognition in specific time. Sending the names of the absent student directly to the lecturer permitting the lecturer to modify the student absent or late. Showing the names of who is absent or late in the screen to avoid errors. ¬ User must be able to manage student records. ¬ User must be able to see details of attendance of students for specified date. ¬ Only authorized user must be able to use the system. ¬ System must be attached to webcam and face recognition should be smooth. ¬ The administrator or the person who will be given the access to the system must login into system before using it. ¬ The information must be entered and managed properly.



Non-Functional Requirements Non-functional Requirements are characteristics or attributes of the system that can judge its operation. The following points clarify them: a. Accuracy and Precision: the system should perform its process in accuracy and precision to avoid problems. b. Flexibility: the system should be easy to modify, any wrong should be correct. c. Security: the system should be secure and saving student's privacy. d. Usability: the system should be easy to deal with and simple to understand. e. Maintainability: the maintenance group should be able to cope up with any problem when occurs suddenly. f. Speed and Responsiveness: Execution of operations should be fast.



Non–Functional Requirements are as follow: ¬ The GUI of the system will be user friendly. ¬ The data that will be showed to the users will be made sure that it is correct and is available for the time being. ¬ The system will be flexible to changes. ¬ The system will be extensible for changes and to the latest technologies. ¬ Efficiency and effectiveness of the system will be made sure. ¬ The performance of the system will be made sure. Department of Computer Application, The M.S. University, Vadodara, Gujarat
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 End users must be the main concern of the system design in order to produce a valid, useful and usersatisfying system. This section examines and analyzes the requirements and needs of the possible different system end users.



Student Requirements ¬ Student needs to enter the proper details while registering him/her. ¬ He/ She needs to sit properly and capture 10-15 images of himself/herself in different direction and expressions. ¬ At the time of taking attendance, students need to sit properly facing the camera.



Teaching Staff Requirements ¬ The faculty needs to login the system at the time of attendance. ¬ The faculty needs to enter lecture details before starting the attendance process. ¬ If the entered lecture details doesn’t match with the ones in the database(excel sheet) an error dialog will be displayed. ¬ As the students are recognized by the system, the attendance report will be generate and shown to the faculty.



Administrator Requirements ¬ The administrator needs to login the system at the time of registering the students for the face recognition process. ¬ He / She must make sure that the student enters the details properly. ¬ Only the administrator has the rights to manage any changes in the system. ¬ Only the administrator is allowed to view the Training set and the Testing set. ¬ Only the administrator has the rights to manage any changes in the stored data set.
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 Features of Face Recognition based Attendance System ¬



Automatically identify or verify a person from a digital image from a video source.



¬



Reduces cost and time



¬



This system is digitized



¬



It is more secure than manual one (face recognition)



¬



It uses biometrics which is even more secure method than simple security systems (password oriented)



¬



It uses less man power i.e. it does not require a person to take attendance



¬



It can store more databases.



¬



It gives calculations more easily and in less time



System Algorithm This section describes the software algorithms for the system. The algorithm consists of the following steps  Image acquisition  Histogram normalization  Skin classification  Face detection  Face recognition  Attendance



In the first step image is captured from the camera. There are illumination effects in the captured image because of different lighting conditions and some noise which is to be removed before going to the next steps. Histogram normalization is used for contrast enhancement in the spatial domain.



Image Acquisition Image is acquired from the camera that is connecting above the board.



Histogram Normalization Colour image is converted to grace scale image for increasing contrast.



Skin Classification It is use for the increasing the efficiency of the face detection algorithm its related with binary image use the thresholding of skin colours. Department of Computer Application, The M.S. University, Vadodara, Gujarat



30



 Face Detection In this stage faces are detected by marking the rectangle on the faces of the student. After the detection of faces from the next step is cropping of each detected face. Initially face detection algorithm tested on variety of images algorithm was applied to detect face from a image source. The algorithm use the technique of increasing the speed of algorithm each crop image is assign to a separate thread for the recognition.



Face and recognition and attendance After the face detection next step is face recognition this can be done by cropping the detected faces of students sitting in the class and compare them with the images stored in the Training Set at the time of registration. In this way face of student is verified one by one and attendance is marked in the excel sheet and the report is generated to the faculty.
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 Module Specification Face Detection Face detection is defined as finding the position of the face of an individual. In other word it can be Defined as locating the face region in an image. After detecting the face of human its facial features extracted and has wide range of application like facial expression recognition, face recognition, observation systems, human PC interface and so forth. Detecting face in an image of single person is easy but when we consider a group image of an image containing multiple faces, the task becomes difficult. For the application of face recognition, detection of face is very important and the first step. After detecting face the face recognition algorithm can only be functional. Face detection itself involves some complexities for example surroundings, postures, enlightenment etc. The problem of face recognition is all about face detection. This is a fact that seems quite bizarre to new researchers in this area. However, before face recognition is possible, one must be able to reliably find a face and its landmarks. This is essentially a segmentation problem and in practical systems, most of the effort goes into solving this task. In fact the actual recognition based on features extracted from these facial landmarks is only a minor last step. There are two types of face detection problems: 1) Face detection in images 2) Real-time face detection. Most face detection systems attempt to extract a fraction of the whole face, thereby eliminating most of the background and other areas of an individual's head such as hair that are not necessary for the face recognition task.



Face Detection in Images With static images, this is often done by running a 'window' across the image. The face detection system then judges if a face is present inside the window. Unfortunately, with static images there is a very large search space of possible locations of a face in an image. Faces may be large or small and be positioned anywhere from the upper left to the lower right of the image. Most face detection systems use an example based learning approach to decide whether or not a face is present in the window at that given instant. A neural network or some other classifier is trained using supervised learning with 'face' and 'non-face' examples, thereby enabling it to classify an image (window in face detection system) as a 'face' or 'non-face'. Unfortunately, while it is relatively easy to find face examples, how would one find a representative sample of images which represent non-faces? Therefore, face detection systems using example based learning need thousands of 'face' and 'non-face' images for effective training. Department of Computer Application, The M.S. University, Vadodara, Gujarat
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 There is another technique for determining whether there is a face inside the face detection system's window - using Template Matching. The difference between a fixed target pattern (face) and the window is computed and threshold. If the window contains a pattern which is close to the target pattern (face) then the window is judged as containing a face. An implementation of template matching called Correlation Templates. It uses a whole bank of fixed sized templates to detect facial features in an image. By using several templates of different (fixed) sizes, faces of different scales (sizes) are detected. The other implementation of template matching is using a deformable template. Instead of using several fixed size templates, we use a deformable template (which is non-rigid) and thereby change the size of the template hoping to detect a face in an image. A face detection scheme that is related to template matching is image invariants. Here the fact that the local ordinal structure of brightness distribution of a face remains largely unchanged under different illumination conditions is used to construct a spatial template of the face which closely corresponds to facial features. In other words, the average grey-scale intensities in human faces are used as a basis for face detection. For example, almost always an individual’s eye region is darker than his forehead or nose. Therefore an image will match the template if it satisfies the 'darker than' and 'brighter than’ relationships.



Real-time face detection It involves detection of a face from a series of frames from a video capturing device. While the hardware requirements for such a system are far more stringent, from a computer vision stand point, realtime face detection is actually a far simpler process than detecting a face in a static image. This is because unlike most of our surrounding environment, people are continually moving. Since in real-time face detection, the system is presented with a series of frames in which to detect a face, by using spatiotemporal filtering (finding the difference between subsequent frames), the area of the frame that has changed can be identified and the individual detected. Furthermore, exact face locations can be easily identified by using a few simple rules, such as, 1) The head is the small blob above a larger blob -the body 2) Head motion must be reasonably slow and contiguous -heads won't jump around erratically. Realtime face detection has therefore become a relatively simple problem and is possible even in unstructured and uncontrolled environments using this very simple image processing techniques and reasoning rules.
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 Face Detection using Haar features Object Detection using Haar feature-based cascade classifiers is an effective object detection method proposed by Paul Viola and Michael Jones in their paper, "Rapid Object Detection uses a Boosted Cascade of Simple Features" in 2001. It is a machine learning based approach where a cascade function is trained from a lot of positive and negative images. It is then used to detect objects in other images.



Here we will work with face detection. Initially, the algorithm needs a lot of positive images (images of faces) and negative images (images without faces) to train the classifier. Then we need to extract features from it. For this, haar features shown in above image are used. They are just like our convolution kernel. Each feature is a single value obtained by subtracting sum of pixels under white rectangle from sum of pixels under black rectangle.
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 For this, we apply each and every feature on all the training images. For each feature, it finds the best threshold which will classify the faces to positive and negative. But obviously, there will be errors or misclassifications. We select the features with minimum error rate, which means they are the features that best classifies the face and non-face images. (The process is not as simple as this. Each image is given an equal weight in the beginning. After each classification, weights of misclassified images are increased. Then again same process is done. New error rates are calculated. Also new weights. The process is continued until required accuracy or error rate is achieved or required numbers of features are found).



Face Recognition The recognition of face of human is challenging in computer-human interaction. The face is our essential center of consideration in societal life playing a critical part in assigning identification and emotion of the person. We can perceive various appearances adapted all through our lifespan and distinguish faces initially even following quite a while of detachment. This expertise is very vigorous notwithstanding of substantial varieties in visual boost because of evolving condition, maturing and diversions, for example, facial hair, glasses or changes in haircut. Computational models of face acknowledgment are fascinating in light of the fact that they can contribute to hypothetical learning as well as to functional applications. PCs that identify and recognizes the face could be connected to a broad assortment of undertakings together with criminal recognizable proof, security framework, image and film handling, identity confirmation and humanPC interaction. Tragically, adding to a computational model of face recognition and acknowledgment is very troublesome in light of the fact that faces are perplexing, multidimensional and important visual stimuli. This project uses the principal component analysis (PCA) for face recognition. There are many other face recognition algorithm, but principal component analysis (PCA) based face recognition is the simplest one for face recognition



Principal component analysis (PCA): One of the simplest and most effective PCA approaches used in face recognition systems is the socalled eigenface approach. This approach transforms faces into a small set of essential characteristics, eigenface, which are the main components of the initial set of learning images (training set). Recognition is done by projecting a new image in the eigenface subspace, after which the person is classified by comparing its position in eigenface space with the position of known individuals. The advantage of this approach over other face recognition systems is in its simplicity, speed and insensitivity to small or gradual changes on the face. The problem is limited to files that can be used to recognize the face. Namely, the images must be vertical frontal views of human faces. Department of Computer Application, The M.S. University, Vadodara, Gujarat
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 The whole recognition process involves two steps: A. Initialization process B. Recognition process



The Initialization process involves the following operations: i.



Acquire the initial set of face images called as training set.



ii.



Calculate the Eigenfaces from the training set, keeping only the highest eigenvalues. These M images



define the face space. As new faces are experienced, the eigenfaces can be updated or recalculated. iii.



Calculate distribution in this M-dimensional space for each known person by projecting his or her



face images onto this face-space. These operations can be performed from time to time whenever there is a free excess operational capacity. This data can be cached which can be used in the further steps eliminating the overhead of reinitializing, decreasing execution time thereby increasing the performance of the entire system.



Having initialized the system, the next process involves the steps: i.



Calculate a set of weights based on the input image and the M eigenfaces by projecting the input



image onto each of the Eigenfaces. ii.



Determine if the image is a face at all (known or unknown) by checking to see if the image is



sufficiently close to a free space. iii. If it is a face, then classify the weight pattern as either a known person or as unknown. iv.



Update the eigenfaces or weights as either a known or unknown, if the same unknown person face is



seen several times then calculate the characteristic weight pattern and incorporate into known faces. The last step is not usually a requirement of every system and hence the steps are left optional and can be implemented as when the there is a requirement.



Principal component analysis through the K-L mapped matrix of target image data to a small number matrix space, so as to realize the multidimensional number matrix data dimension reduction processing. This algorithm can obtain the largest dimensionality reduction under the condition of least information loss, and get the feature vectors we need. It is a mathematical procedure that extracts the principle features in the multi-dimensional data. First the face image is projected, then the eigenface space and the position of the face in the database are compared.
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 We calculate the eigenvector and the corresponding eigenvalues of the covariance matrix. Image information are mainly concentrated in the feature vector, by comparing the feature vectors to find matching images.



Feature Extraction Procedure 1. The first step is to obtain a set S with M face images. In our example M=25 and each image in transformed into a vector of size N and placed into a set. S= {T1, T2, T3 …. Tm} 2. After you have obtained your set, you will obtain the mean image Ψ.



3. Then you will find the difference, Φ between the input image and mean image.



4. In this step, eigenvectors (eigenface) ui and the corresponding eigenvalues should be calculated. The eigenvectors (eigenface) must be normalized so that they are Eigen vectors, i.e. length of 1. The description of the exact algorithm for determination of eigenvectors and eigenvalues is omitted here, as it belongs to the arsenal of most math programming libraries.



5. We obtain the covariance matrix C in the following manner.
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 6. AT



From M eigenvectors (eigenface) ui, only M' should be chosen which have the highest eigenvalues. The higher the eigenvalues, the more characteristic features of a face does the particular eigenvector describe. Eigenface with low eigenvalues can be omitted, as they explain only a small part of characteristic features of the face. After M' eigenface ui are determined, the training phase of algorithm is finished.



Recognition Procedure A new face is transformed into its eigenface components. First we compare our input image with our mean image and multiply their difference with each eigenvector of the L matrix. Each value would represent a weight and would be saved on a vector Ω.



We now determine which face class provides the best description for the input image. This is done by minimizing the Euclidean distance.



The input face is considered to belong to a class if εk is below an established threshold θε. Then the face image is considered to be a known face. If the difference is above the given threshold but below a second threshold, the image can be determined as an unknown face. If the input image is above these two thresholds, the image is determined not to be a face.
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 Linear Discriminate Analysis (LDA): Linear Discriminant analysis explicitly attempts to model the difference between the classes of data. LDA is a powerful face recognition technique that overcomes the limitation of Principle component analysis technique by applying the linear discriminant criterion. This criterion tries to maximize the ratio of the determinant of the between-class scatter matrix of the projected samples to the determinant of the within class scatter matrix of the projected samples. Linear discriminant group images of the same class and separates images of different classes of the images. Discriminant analysis can be used only for classification not for regression. The target vari- able may have two or more categories. Images are projected from two dimensional spaces to c dimensional space, where c is the number of classes of the images. To identify an input test image, the projected test image is compared to each projected training image, and the test image is identified as the closest training image. The LDA method tries to find the subspace that discriminates different face classes. The within- class scatter matrix is also called intrapersonal means variation in appearance of the same in- dividual due to different lighting and face expression. The between-class scatter matrix also called the extra personal represents variation in appearance due to difference in identity. Linear discriminant methods group images of the same classes and separates images of the different classes. To identify an input test image, the projected test image is compared to each projected training image, and the test image is identified as the closest training image.



Linear Binary Pattern Histogram (LBPH): LBP is really a very powerful method to explain the texture and model of a digital image. Therefore it was ideal for feature extraction in face recognition systems. A face image is first split into small regions that LBP histograms are extracted and then concatenated in to a single feature vector. This vector forms an efficient representation of the face area and can be used to measure similarities between images. Automatic facial expression analysis is a fascinating and challenging problem, and impacts important applications in several areas such as human and computer interaction and data-driven animation. Deriving a facial representation from original face images is an essential step for successful facial expression recognition method. In this paper, we evaluate facial representation predicated on statistical local features, Local Binary Patterns, for facial expression recognition. Various machine learning methods are systematically examined on several databases. Broad experiments illustrate that LBP features are effective and efficient for facial expression recognition. The area binary pattern (LBP) was originally designed for texture description. It’s invariant to monotonic grey- scale transformations which are essential for texture description and analysis for the reason of computational simplicity processing of image in real-time is possible. With LBP it’s possible to explain Department of Computer Application, The M.S. University, Vadodara, Gujarat
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 the texture and model of an electronic digital image. This is completed by dividing a picture into several small regions from which the features are extracted. These features contain binary patterns that describe the environmental surroundings of pixels in the regions. The features that are formed from the regions are concatenated into a single feature histogram, which describes to forms a representation of the image. Images will then be com- pared by measuring the similarity (distance) between their histograms. According a number of studies face recognition utilising the LBP method provides positive results, both with regards to speed and discrimination performance. Due to the way the texture and model of images is described, the technique is apparently quite robust against face images with different facial expressions, different lightening conditions, aging of persons and image rotation. Hence it is good for face recognition purposes. ‘
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 Data Dictionary
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 Data Flow Diagrams



On the Insert tab, the galleries include items that are designed to coordinate with the overall look of your document. You can use these galleries to insert tables, headers, footers, lists, cover pages, and other document building blocks. When you create pictures, charts, or diagrams, they also coordinate with your current document look. Context Level Diagram



On the Insert tab, the galleries include items that are designed to coordinate with the overall look of your document. You can use these galleries to insert tables, headers, footers, lists, cover pages, and other document building blocks. When you create pictures, charts, or diagrams, they also coordinate with your current document look.
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 2. DFD Level 0
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 3. DFD Level 1



On the Insert tab, the galleries include items that are designed to coordinate with the overall look of your document. You can use these galleries to insert tables,



4.DFD Level 1 2.0
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 5. DFD Level 1 3.0
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 6. DFD Level 1 4.0
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 Database Design
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 Screenshots
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 Testing Plan A test plan is a great reminder and to-do list.It's a way to keep track of everything you need to do to ensure you have the right participants at the right time in the right location with the right setup and the right set of tasks to perform. Having a test plan is also important when you communicate with the rest of the team.It's one document that tells everyone involved what's going on, when, and why. The term "test plan" sounds quite formal, but really all that your plan is doing is listing out the decisions you've made and the things that need to happen for the usability test to take place.



This helps you keep track of what's going on and what still needs to be done. Most of the information in the test plan…is stuff that comes from other documents you use…during the planning and execution of the study.…For instance,…your participant profile and recruiting criteria,…the study schedule, and your task list…You'll also pull in information…that might not be written down anywhere,…such as the research questions that led to your task list.…



Test methods ¬



Unit Testing



Unit testing is the testing of an individual unit or group of related units. It falls under the class of white box testing. It is often done by the programmer to test that the unit he/she has implemented is producing expected output against given input. ¬



Integration Testing



Integration testing is testing in which a group of components are combined to produce output. Also, the interaction between software and hardware is tested in integration testing if software and hardware components have any relation. It may fall under both white box testing and black box testing. ¬



Functional Testing



Functional testing is the testing to ensure that the specified functionality required in the system requirements works. It falls under the class of black box testing.
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 ¬



System Testing



System testing is the testing to ensure that by putting the software in different environments (e.g., Operating Systems) it still works. System testing is done with full system implementation and environment. It falls under the class of black box testing. ¬



Stress Testing



Stress testing is the testing to evaluate how system behaves under unfavorable conditions. Testing is conducted at beyond limits of the specifications. It falls under the class of black box testing. ¬



Performance Testing



Performance testing is the testing to assess the speed and effectiveness of the system and to make sure it is generating results within a specified time as in performance requirements. It falls under the class of black box testing. ¬



Usability Testing



Usability testing is performed to the perspective of the client, to evaluate how the GUI is user-friendly? How easily can the client learn? After learning how to use, how proficiently can the client perform? How pleasing is it to use its design? This falls under the class of black box testing.



Acceptance Testing =>Acceptance testing is often done by the customer to ensure that the delivered product meets the requirements and works as the customer expected. It falls under the class of black box testing.



Regression Testing =>Regression testing is the testing after modification of a system, component, or a group of related units to ensure that the modification is working correctly and is not damaging or imposing other modules to produce unexpected results. It falls under the class of black box testing.
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 ¬



Beta Testing Beta testing is the testing which is done by end users, a team outside development, or publicly releasing full pre-version of the product which is known as beta version.



The aim of beta testing is to cover unexpected errors. It falls under the class of black box testing. ¬



Black box testing



Black box testing is a testing technique that ignores the internal mechanism of the system and focuses on the output generated against any input and execution of the system. It is also called functional testing. ¬



Software testing



Software testing is the process of evaluation a software item to detect differences between given input and expected output. Also to assess the feature of A software item. Testing assesses the quality of the product. Software testing is a process that should be done during the development process. In other words software testing is a verification and validation process.



. ¬



Verification Verification is the process to make sure the product satisfies the conditions imposed at the start of the development phase.



In other words, to make sure the product behaves the way we want it to. ¬



Validation



Validation is the process to make sure the product satisfies the specified requirements at the end of the development phase. In other words, to make sure the product is built as per customer requirements.
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 Test Cases ID



A0001



TITLE



Log In



PREREQUISITE



If username and password must be correct to access further



TEST ACTION



1. Start the application 2. Fill in Log in details



EXPECTED RESULT



It checks whether the username and password is correct or not and provide access to home page or a warning message respectively



ID



A0002



TITLE



Registration Form



PREREQUISITE



Checks user inputted information of the form i.e. Roll no must be unique and should be numerical and Name in varchar type.



TEST ACTION



1. Start the application 2. Log In 3. Click Registration 4. Fill Registration form System checks the inputted data of the form is in the correct form,



EXPECTED RESULT



to which on submit it provides access to another part of registration and an entry is generated in an Excel sheet else prompt message is shown for an incorrect data



ID TITLE PREREQUISITE TEST ACTION



EXPECTED RESULT



A0003 Web Camera Integration and configuration Web cam is connected and integrated with the system 1. Start the application 2. Log In 3. Click Registration 4. Fill Registration Form 5. Click on Camera On button 6. Select Camera Device ID 7. Select type of Dimension of camera System integrates with the web camera and turns ON inside the specified MATLAB axis figure
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 ID TITLE PREREQUISITE TEST ACTION



EXPECTED RESULT



ID TITLE PREREQUISITE TEST ACTION



EXPECTED RESULT



ID TITLE PREREQUISITE TEST ACTION



A0004 Face Detection and storage in Training set Faces are detected from the captured image , cropped and stored in Training set 1. Start the application 2. Log In 3. Click Registration 4. Fill Registration Form 5. Click on Camera On button 6. Select Camera Device ID 7. Select type of Dimension of camera 8. Click on Capture button On clicking capture button, an image is captured, displayed in second axis with the box bordered on the detected face, this detected face is cropped and in Training set database, subfolder is created of that Roll number which was inputted by the student and within it captured image of student is stored of .pgm format



A0005 Multiple Face Detection and storage in Testing set Faces are detected from the captured image , cropped and stored in Testing set 1. Start the application 2. Log In 3. Click Mark Attendance 4. Click on Camera On button 5. Select Camera Device ID 6. Select type of Dimension of camera 7. Click on Capture Multiple images are detected, displayed inside the second axis of the window with the square bordered on the detected faces, cropped and stored in Testing set



A0006 Face Recognition and generation of attendance in an Excel sheet Faces within the Testing set are recognized with the Training set and accordingly entry is generated in Excel sheet 1. Start the application 2. Log In 3. Click Mark Attendance 4. Click on Camera On button 5. Select Camera Device ID 6. Select type of Dimension of camera 7. Click on Capture 8. Click on Generate
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 EXPECTED RESULT



Faces are recognized if matched entry is made in Excel sheet of that particular roll number as present if not then absent



TESTING REPORTS



TEST ID A0001 ITERATION



EXPECTED RESULT



ACTUAL RESULT



1



It checks whether the username and password is correct or not and provide access to home page and warning message respectively



It checks whether the username and password is correct or not and provide access to home page and warning message respectively



STATUS



Pass



TEST ID A0002 ITERATION



EXPECTED RESULT



ACTUAL RESULT



STATUS



1



System checks the inputted data of the form is in the correct form, to which on submit it provides access to another part of registration and an entry is generated in an Excel sheet else prompt message is shown for an incorrect data



System checks the inputted data of the form is in the correct form, to which on submit it provides access Pass to another part of registration and an entry is generated in an Excel sheet else prompt message is shown for an incorrect data



TEST ID A0003 ITERATION



EXPECTED RESULT



ACTUAL RESULT



STATUS



1



Inbuilt camera integrates with the system and turns ON inside the specified MATLAB axis figure



Inbuilt camera integrates with the system and turns ON inside the specified MATLAB axis figure



Pass
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 Testing Reports



ITERATION 1 ITERATION 1



2



2



ITERATION 1



2



TEST ID A0004 EXPECTED RESULT ACTUAL RESULT TEST On clicking capture button, an ID A0005 On clicking capture button, an image EXPECTED RESULT displayed in ACTUAL RESULT image is captured, is captured, displayed in second axis Multiple images are detected, Multiple images are detected, second axis with the box bordered with the box bordered on the shown shown in secondface, axis of the secondface, axis of the windowface withis on the detected this detected in detected this detected window with theand square bordered the square bordered on set the detected face is cropped in Training set cropped and in Training on the detected faces, croppedofall faces, cropped all and database, subfolder is created database, subfolder is stored createdinof and in Testing setwas Testing that stored Roll number which that Rollset number which was inputted Multiple are detected, not detected due inputted images by the student and within Faces by theare student and within it to bad shown in second of the is light or more brightness or is low it captured imageaxis of student captured image of student stored window square bordered quality stored ofwith .pgmthe format of .pgmcamera format and if distance is on detected faces, cropped more the person the On the clicking capture button, an all Faces between are not detected dueand to bad and stored in Testing set camera image is captured, displayed in light or more brightness or low second axis with the box bordered quality camera and if distance is on the detected face, this detected more between the person and the face is cropped and in Training set camera database, subfolder is created of that Roll number which was inputted by the student and within it captured image of student is stored of .pgm format



TEST ID A0006 EXPECTED RESULT ACTUAL RESULT Faces are recognized, if matched, Faces are recognized, matched, entry is made in Excel sheet of that entry is made in Excel sheet of that particular roll number as present if particular roll number as present if not then absent not then absent Faces are recognized, if matched, entry is made in Excel sheet of that particular roll number as present if not then absent



STATUS STATUS Pass Pass



Fail



Fail



STATUS



Pass



Faces are recognized with the wrong person Fail
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 Security Features



In our project there is no external database or server base database. AT&T database concept is been used to store in the form of training sets and testing set as well as our attendance information.



This database is generated itself in the computer system, it has a hierarchical architecture of folders to save the data from our Attendance system.
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 It can be made secure by giving folders admin rights and locking it with passwords.



So no non authorized user would be able to access the internal data of the system and make changes.



Benefits ¬



The system stores the faces that are detected and automatically marks attendance. Provide authorized access.



¬



Ease of use.



¬



Multiple face detection.



¬



Used for secure purposes.



¬



It saves there time and efforts.



¬



The software stores the faces that are detected and automatically marks attendance.
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 ¬



The system is convenient and secure for the user.



Limitations ¬



Expensive



¬



Difficulties with big data processing and storing



¬



Strong influence of the camera angle, lighting and image quality



¬



Fooled by identical twins



Future Enhancement The project "FACE RECOGNITION ATTENDANCE SYSTEM" has been done taking into consideration all the factors of SRS and without any major redundancy. There are some aspects which can be further modified in future if the changes are required. The enhancements may be like we can modify recognition algorithms into 3D live streaming using neural network and Machine Language for higher accuracy and with SMS notifications to send details of attendance to the respective mobile numbers of students.



Department of Computer Application, The M.S. University, Vadodara, Gujarat



72



 Experience and Learning From scratch to a working software, Carrying out real-world software projects in our academic studies helps us to understand what we have to face in industry, And working in a team collaboratively taught us how to work as a team together as almost every software projects are done by group of people working together to achieve single goal. We have learned most of the industrial strategies used for completion of project by keeping accounts of time, quality, and budget.
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 It was a wonderful experience working on "Face Recognition Attendance System" with enthusiastic and like-minded people wherein we explored a part of Artificial Intelligence, i.e. image processing, which relates to our system from capturing images, detecting faces, storing them in a database, extracting the facial features, recognizing them and generating attendance through different algorithms, books, websites and with the guidance of our guide.



This project was a door to a Stairs of Success towards the bright Software Engineering career.
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