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Abstract— This paper focuses Enhanced Virtual Classroom System is a valuable tool for Online education. The World Wide Web combined with other network tools, is used to create a Virtual classroom to bring together a community of learners for interactive education. The Virtual classroom is a learning environment where teachers and students anywhere in the world, can connect and meet live for an online interactive class. This paper brings enhancements in online education by adding multiple features such as Video conferencing, Automatic inspection, online examination, online library and Discussion forums. This paper is constructed online with the use of web technologies such as HTML and JavaScript. The Automatic Inspector monitors the presence of the students during the Online Examinations. A two way communication between the students and the faculties is provided to enhance interaction between them. The faculties have the facility to send mail to the students through the mailing system. The students are enriched with a lot of facilities through a virtual learning environment.
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I. INTRODUCTION
     Computer technology, particularly the internet and the personal computer, have eliminated most of the limitations that have prevented many people from getting the education that would lead to the career of their dreams. Now it's possible for students to attend classes at prestigious educational institutions anywhere in the world from the comfort of our home on our own time schedule. Manhattan [1] provides a consistent environment for online learning. Once a critical mass of students and teachers learn their way around the system, Manhattan will become a normal part of teaching and learning at your school. Sun [2] recognizes that learning is changing and the Internet has become a standard medium for training. So Sun brings you the next thing in Internet-based training, Live Virtual Class, which combines the traditional strengths of classroom training with the ease of use, and anywhere accessibility of the Internet. WiZiQ [3] is a web-based platform for anyone and everyone who wants to teach and learn live, online. Teachers and students use WiZiQ for its state-of-the-art virtual classroom, to create and share online educational content and tests, and to connect with persons having similar subject interests. Signing up for a WiZiQ account is free and simple. The virtual classroom [4] service, powered by LearnLinc, is a live e-learning platform featuring an instructor-led format with interactive components. Lotus [5] Virtual Classroom provides a simple, cost-effective solution to assemble employees from remote locations in one place, online. For organizations considering a full-scale e-learning deployment, Lotus Virtual Classroom provides a solution that can help employees gradually become comfortable learning on the Web. Satyam [6] Computer Services, Ltd has implemented an organization wide virtual learning environment called Satyam Learning World (SLW). The purpose of the Virtual Classroom [7] project is to provide a platform for educators to experiment with designing spaces for learning. A virtual classroom is a learning environment created in the virtual space. The objectives of a virtual classroom are to improve access to advanced educational experiences by allowing students and instructors to participate in remote learning communities using personal computers; and to improve the quality and effectiveness of education by using the computer to support a collaborative learning process. 

II. EXISTING SYSTEM
     The traditional way of learning involves regular classrooms where the students and the faculties have to appear for classes at the scheduled time. These classrooms need a very good infrastructure with real time facilities. Intellectually, forcing students to listen to lectures they are not yet ready to assimilate, or to sit through lectures they could give themselves, can be destructive in that it creates a feeling of failure or boredom. Even today’s virtual classrooms are not well built. Most of the virtual classrooms are highly insecure. They provide an environment which lacks good interaction and communication among the staff and the students. Some of them provide only audio conferencing facilities. They do not have live video conferencing facilities. The present systems are incapable of detecting all the malpractices done during the online examinations. In such cases, the examinations have to be conducted only in the presence of supervisors. These factors add more complications to the existing virtual classrooms. In most of the existing systems, the students are unable to have good relationships with each other. In order to overcome these difficulties, Innovative features should be added to the existing virtual classrooms which may give the students, a better online learning experience.

III. PROPOSED SYSTEM
     The main objective of this proposed system is to improve the quality and effectiveness of online education to support a collaborative learning process. The focus is on learning, not teaching. The classrooms should be more convenient for a lot of students and support better participation of students. This proposed project provides solution for student-staff interaction through the two-way video conferencing facility. The students can have live chat with the faculties and clarify their doubts during the video conferencing sessions. This system provides interactive white board which can be used by both staff and students. Also, a common text chat has been implemented where the students can have interactions with each other. The Video conferencing plays a vital role in this proposed system. An Automatic inspector monitors the presence of the students in a random manner. The students are monitored through the webcam and accordingly, the attendance system has been planned. The automatic inspector itself acts as a supervisor. The proposed system becomes highly secure with this innovative enhancement. The students have opportunities to develop their knowledge through online libraries. Daily news from the newspapers will be updated online. The discussion forums help in offline communication between the students and the staff.
IV. SYSTEM DESIGN

The proposed system has been designed with enhanced features for better interactions. The Video conferencing facility provides a two way communication through 123FlashChat server. The surprise inspections conducted by the automatic inspector monitor the students in a random manner. The automatic inspections are designed with application programs in java. The discussion forums have been designed for offline interactions. 
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Figure 1. Overall System Description
     Totally, there are three different types of forums for the comfort of students and faculties. The subject lessons can be recorded through the web camera and uploaded online. The Online Examination feature allows the students to take their exams online at home and the evaluation becomes easier. The students can obtain their results as soon as possible. In the Online library, the students can access the best in academic resources like Books, Journals, Articles, Encyclopedias and more. The overall design of the proposed system can be depicted through the Fig. 1.
V. SYSTEM DEVELOPMENT
     The Enhanced Virtual classroom system can be developed successfully with the implementation of the following modules.

A) Automatic Inspection.

B) Video Conferencing.

C) Faculty Mailing.

D) Online Examination.

E) Online Examination Results.

F) Profile.

G) Online Library.

H) Discussion Forum.

A) Automatic Inspection

     The automatic inspection is performed randomly by simulating the web camera. It is used to verify the presence of the particular student. The examination will be supervised with the help of automatic inspector. When the students start attending the examination, the automatic inspection is simulated to take pictures with the help of web camera. The facial images of the students will be compared with the original image captured at the time of registration. If the face comparison is verified successfully, then attendance will be given for the student, else the student will be failed in the particular examination.

     The face comparison is implemented using the pixel grabbing with random data algorithm. The steps involved in this algorithm can be given as follows. This is shown in the Fig. 2.
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Figure 2. Face Comparison
1) Pixel Grabbing With Random Data Algorithm

· Extract the values of Red (R), Green (G) and Blue (B) components of pixels from the input image using Pixel Grabber interface and store them in array.

· Extract the values of R, G and B components of pixels from the Database images using Pixel Grabber interface and store them in another array.

· Convert the values of R, G and B components into a unique integer value and store in the same array. The Array elements contain (m*n) unique values. [Note: m*n is the size of the image]

· Call the method which generates some random number. Add the random number with each element of the two arrays.

· The length of the data is found. Then, a variable is used for counting the number of similar data bits in the arrays. 

· Perform the same operation as in last step between all the images in the database and the input image.

· Calculate the percentage of pixels that are matching in these pictures. This will pave the way for further planning.

· Facial comparison is done based on the percentage value. If there is a perfect match, then the login will be authenticated, else the access will be denied.

B) Video Conferencing

     The Video conferencing facility provides two way communication between the students and the faculties. There can be live interactive sessions. The schedule for video conferencing will be displayed by the staff members. The students can participate in the live conferencing according to the schedule posted on the website. The Video conferencing has been implemented through the 123FlashChat online server.

C) Faculty Mailing

     The faculties have the facility to e-mail the students in case of change of schedules. If there is any change in the class schedule, then the students can be notified through the mailing facility. The e-mail sent by the faculties uses the SMTP protocol for mail transfer. The e-mail will be sent to the g-mail server from where it is sent to the all e-mail addresses.

D) Online Examination

     The examinations are conducted online and the answers are evaluated automatically. Initially, the automatic inspection system should be turned on to attend the online examination. If it is in off mode, then the student will not be allowed to attend the examination. The Automatic inspector will run on the client side. Then the students have to take the examination after entering their register number and password. The examination question paper will be displayed online. A timer has been set up which starts at the beginning of the examination. The student should answer the questions and submit the answers. If the student fails to submit the answers, then the answers will be automatically submitted after the concerned time. The answer verification will be done and after the evaluation, the total marks will be stored into the database. The database consists of the total marks, subject code and the status of the student in the particular examination. At the end of the examination, a reference ID will be given for the students to view their marks in the examination.

E) Online Examination Results
     Each student will be given a reference ID after finishing the examination. The students should enter the reference ID in the corresponding field. After submitting the reference ID, the total mark, subject code, register number and status of the student will be retrieved from the database and displayed online. This module has been implemented through HTML and JavaScript.

F) Profile
     The students can view their profiles after logging on to the main page. The details of the students will be retrieved for the database and displayed. The student profile includes student name, username, password, roll number, date of birth, father’s name, course and address. The students can verify their profile after logging onto the system. The students are not given the rights to modify their own details. The text boxes displayed will be disabled so that the students can’t edit their details. The Profile has been developed using HTML and JavaScript.

G) Online Library
     The library can be accessed by both students and staff online. The library consists of 

· Books

· Journals

· Videos

The daily news from the newspapers can be viewed online by selecting the corresponding newspaper. 

The students can search for any type of books and journals. The students can search the books either with titles or author names. The journals can be searched with their titles. On Searching, the requested books and journals will be retrieved form the database. The Online library uses HTML combined with JavaScript for its implementation.

H) Discussion Forum
     The forum is made available to the students so that the students can communicate with the staff in an easier manner. The Forum is used for offline interaction. There are totally three types of forums in the virtual classroom system. They are as follows.

1. Student interaction forum

2. Staff interaction forum

3. Student-staff interaction forum.

The student or the staff should select the type of forum and enter it to read all the posts. The students can interact with all other students and faculties by posting new messages. The new posts will be stored into the database. Then, these posts are retrieved from the database whenever the forum is viewed. The forum helps in creating a good interaction between the students and the faculties. The forum has been implemented with HTML and JavaScript.

VI. experiments
     The proposed system has a lot of benefits than the existing systems. It overcomes the demerits of the existing education systems with the following features. Video conferencing facility provides students with the opportunity to learn by participating in a 2-way communication platform. Furthermore, teachers and lecturers from all over the world can be brought to classes in remote places. The Automatic inspection is one of the valuable features of the virtual classroom. When an inspection is scheduled in advance, it gives people a chance to cover up or fix mistakes. A surprise inspection, therefore, gives inspectors a better picture of the typical state of the inspected object than an announced inspection. The faces of the students are recognized randomly and accordingly, the attendance maintenance is done. The Forums prefer a premise of open and free discussion. Forums differ from chat rooms and instant messaging, participants do not have to be online simultaneously to receive or send messages. The subject lessons can be recorded through the web camera and uploaded online. The students can play back the lessons whenever necessary. The system becomes more flexible with this feature. The Online Examination feature allows the students to take their exams online at home and the evaluation becomes easier. The students can obtain their results as soon as possible. The Online Library encourages students to involve themselves in reading and sharpen their knowledge. The students can access the best in academic resources like Books, Journals, Articles, Encyclopedias and more. The output windows are shown in the following Fig. 3 – Fig. 8.
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Fig 3. Profile Display Page
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Fig 4. Library Main Page
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Fig 5. New Post Creation Page in Forum
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Fig 6. Examination Page
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Fig 7. Examination Results Page
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Fig 8. Faculty Mailing Page
VII. CONCLUSION
     This paper can extend learning beyond the conventional classroom limitations of time and space. This measure of flexibility can enhance quality of life, enabling students to work with and around personal commitments and considerations. In spite of all the real-world difficulties, the virtual classroom has the ability to reach everybody, as well as the power to capture our imagination. The registration process for the courses can last only for a few seconds which would be a great boom to students waiting for counseling to join the courses. The Classroom can be made to support any number of students which can become another added advantage. This concept can be extended with Holographic telepresence, an innovative technology which gives the experience of being fully present at a live real world location remote from one's own physical location.
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