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Virtual Heads Team
Nizhniy Novgorod State University students,

studying on department of Calculating Math. and Cybernetics:

EvgenyGorodetsky- 2nd year master student;
AlexeyPolovinkin- 2nd year master student;
Sergey Sidorov- 2nd year master student;
Sergey Liverko- 4th year student;

Scientific adviser: 
VadimE. Turlapov (professor, doctor of technical science)
Team was working since October 2006.
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Project motivation and goals

Problems of modern distant education:
·No tools for effective live communication between teacher and 

large group of students;

·Live audio and video exchange between all participants of the 
lection is too expensive with general internet connection;

·No integrated tools for communication and presentation;

·No integrated instruments for automated scheduling and 
conducting lections;

Solution is to develop a set of integrated tools for:
·Organization and conducting lections in large groups of students;

·Live communication between all participants of the lection;

·Effective built-in tools for presentation demonstration.
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What is Virtual Class Room?
User control:
· users registration with role based security for students and teachers;
· users authorization;
· users group access permissions.

Lection organization:
· creating lection schedule by teachers;
· registration to scheduled lections for students.

Presentation demonstration:
· current slide review by all students during lection;
· auto slide switching for all users by teacher;
· sharing of hand-written drawings  on presentation by teacher.

ά[ƛǾŜ ŦŀŎŜǎέ ǾƛǎǳŀƭƛȊŀǘƛƻƴ:
· ǘŜŀŎƘŜǊ ŀƴŘ ŀƭƭ ǎǘǳŘŜƴǘǎ ǎŜŜ άƭƛǾŜ ŦŀŎŜǎέ ŜŀŎƘ ƻǘƘŜǊΤ
· ŀǳǘƻ ŎƘŜŎƪǳǇ ŦƻǊ ǳǎŜǊǎΩ ǇǊŜǎŜƴŎŜ ƻƴ ƭŜŎǘƛƻƴΦ 

Voice communication during lection:
· ǘŜŀŎƘŜǊΩǎ ǾƻƛŎŜ ǘǊŀƴǎŦŜǊ όŦǊƻƳ ƳƛŎǊƻǇƘƻƴŜύ ǘƻ ŀƭƭ ǇǊŜǎŜƴǘŜŘ ǎǘǳŘŜƴǘǎΤ
· join several students to conversation.

Lection statistics:
· Presence on lection auto-collection by student faces;
· Average understanding level of lection by student votes;
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VCR Functionality for Users
All Students and Teachers can:
· View information about registered users and lections (Web-Site);
· Upload personal virtual heads or select from list of shared (Web-Site);
· Control personal schedule of lections (Web-Site);
· During the lection (Win-Client):

· Talkwith each other;
· See live talking headsof all participants of the lection;
· See current slideof the presentation and hand-written notes on it;

Only Teachers can:
· Create schedule of future lections (Web-Site);
· Upload presentations and add notes for lections (Web-Site);
· During the lection:

· Switch current slideof the presentation (Win-Client);
· Add hand-written and text notes to the presentation (Pocket-PC);
· See average understanding levelof lection at the moment (Win-Client);

Only Students can:
· Register to lections (Web-Site);
· Vote for understanding of lection material (Win-Client);
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Implementation technologies
.NET Framework 3.0:
·Windows Communication Foundation (WCF);
·Windows Presentation Foundation (WPF);

.NET Framework 2.0:
·Compact Framework for Pocket PC;
·ASP.NET Web Services;

Intel OpenCV(Computer Vision), SharperCV;
Managed DirectX 9.0;
XML Paper Specification (XPS);
SQL Server 2005;
ASP.NET 2.0 with AJAX Extensions;
Audio Capabilities of Conference XP;
Microsoft Learning Gateway.
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System Components

.NET Compact Framework 2.0ASP.NET 2.0 + AJAX Ext.

SQL Server 2005

Windows Presentation Foundation

ASP.NET 2.0 Web Service ASP.NET 2.0 Web ServiceWindows Communication Foundation
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High level Architecture
Virtual Class Room

Environment

Virtual Class Services
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Virtual Class WCF Service

WCF Infrastructure

Service Logic Layer

Buisness Logic Layer

ADO.NET API

SQL 2005 Data Base

Application Logic

Client Logic Layer

WCF Proxy Class

WCF Transport Layer

Service functionality:
�‡ Users authorization and registration 

(with role based security);
�‡ Lection scheduling and registration;
�‡ Provideall information about users, 

lections, registration lists, etc.
�‡ Presentationupload and storing;

�‡ Load and provide virtual heads for visual 
communication of users;

�‡ Synchronize presentation slide and 
drawing, currently shown during lection;

�‡ Exchange animation parameters of virtual 
talking heads.
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