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In the report the experimental interactive virtual environment with immersing and its using for the decision of various tasks is considered, including in the area of electronic culture.

The basic items of the report

1. The purpose of work - creation of a multifunction open set of program and hardware modules on the basis of which it is possible to generate and support various (by criteria - the purposes, the price, quality) the inhabited virtual worlds with the individual and group immersing, allowing users to cooperate with objects and characters of the world and among themselves on the basis of devices of direct access with use of the text, voice, gestures, video etc. in the single or multiuser modes.

2. Architecture of virtual world (VW).

     Structure of VW - user interface; subsystem of modelling of environment, objects and characters; subsystem of management.

     Modes of operation - one-user; group (one screen - several users); multiuser (geographically distributed users); teamwork.

3. User interface.
     Level of immersion - the three-dimensional audiovisual world with six degrees of freedom and kinestatic sensations - by means of one and multiscreen (mono and stereoscopic) desktop (monitors and glasses), projective (projectors and glasses) and head mounted (personal display) devices, audiosystems and system of imitation of loadings.

     Kind of interactivity - movement in the three-dimensional world, interaction with objects, reaction to influences - by means of the keyboard, the mouse, trackball, joysticks, gloves, trackers, microphone, bicycle (rudder and pedals).

    Base level of the interface - the screen of the standard monitor, the keyboard and the mouse.

4. Cybernetic bicycle.


     Structure - the bicycle fixed in the stand with established on it trackball and sensors of rotation of the rudder and speed of rotation of the wheel, and also system of imitation of loadings with system of energy accumulation; the universal controller for data transfer between a bicycle and the personal computer (USB, UDP); browser on basis of Cortona VRML Client ParallelGraphics or Blaxxun, and also Virtools Player.

     Modes работы: ground (with binding to terrain) or air moving on VW; connection toVW - solo (local), LAN (local area network) or Internet; single or multiuser.

5.  Subsystem of modelling of environment, objects and characters.  

    Every user in VW can be represented as the character (avatar) which is seen by another users. Application also can include autonomous avatars with given behavior, for example, a guide under the application with opportunities of speech recognition which will be used at the answers to the keywords told by visitors. Interactions " user - user ", " user - autonomous avatar " and " autonomous avatar - autonomous avatar " occurs on the basis of the text, gestures, mimicry, voice etc.

   For example, for the world of bicyclists the model of a bicycle in VW shows rotation of pedals and wheels, and also a rudder of a real bicycle. Users - bicyclists in VW are represented as avatars on a bicycle which show position and moving of every bicyclist in VW, and also orientation and movements of head and movement of hands of the real bicyclist. 

   Three positions of perception are developed for the user - the direct participant of events, sees on the part of themselves or himself together with object of interaction.

   Modelling of environment and objects are defined by applications, some examples are considered below.

6. Features of realization of VW.
     Support of the distributed calculations on clusters of personal computers (PC clusters). Every PC in a cluster provides performance one camera from scene appropriate to that PC, and parameters necessary for synchronization are defined by the developer of the application. It gives the big flexibility and reduction of cost with use of standard hardware components of the PC, provides very high quality of performance.

     Support of many types of VR peripheral devices on the basis of open source standard VRPN that enables their fast connection.

     Support of several methods of synchronization for the connected screens (a multiscreen configuration), and also using of three-dimensional glasses and sound provides more realistic performance of the application.

     Using of simulation mode at absence of the PC-cluster that allows essentially to lower cost of development.

     The mixed means of delivery to the user - compact discs and Internet.

     Realization on the basis of the platforms, which allow to develop and support applications with Internet quality -VRML/X3D/MPEG4 (toolkit ParallelGraphics - ISB, ISA, ICA, VrmlPad, Cortona SDK), and also with game- and professional simulators quality - Virtools (Dev 2.1, Behavioral Server, Multiuser Pack, VR Pack, Physics Pack, Artifical Intelligence Pack), Voice Communication on the basis of Microsoft Direct Play (for MU).

7. Examples of using.

    The developed environment is used at performance of various international and russian projects, some examples are given below.

   1). Virtual world of universities of Saint Petersburg – it is carried out by a number of lead universities of Saint Petersburg and it is an experimental platform for development of new technologies of training. Are modelled buildings of universities with adjoining territory, some significant rooms and educational resources. Platform VRML/X3D and a base level of the interface is used. The basic results are exposed on the site virtual.aanet.ru.

    2) Studying Russian language as foreign on the basis of technology of VW (together with St. Petersburg State University, the grant of UNESCO). It is addition to the electronic textbook " Russian as foreign ", in the basis of realization of which the principle of the decision of communicative tasks lays. That tasks are characteristic for situations of daily dialogue. Within the framework of the project are selected and modelled some typical situations, actual for foreigners who stay in Russia and demanding understanding of the spatial information and nonverbal behavior. For example, for the lesson " At university " and situation " Excursion on university" the script is following. The user preliminary looks audiovisual roller representing walk around the building of university and in some significant rooms with accompanying historical etc. information. Further variants of check of that he seen and heard are proposed to him :

- single user:

- is proposed the three-dimensional model of university with rooms and adjoining territory and the character whom the user may operate(walking, gestures); questions are asked about excursion in the textual form and are duplicated by voice, and the user, operating the character, should show the understanding of the answer to a question;

- In a stage two independent characters - the guide (girl) and the student (young man) are added, the character of the user together with them repeats excursion;

- Multiuser - each distributed user has the character; a place of a meeting of them is the territory of university; characters may move, exchange gestures, write messages, exchange words (multipoint to multipoint voice communication); among characters there may be a character-teacher (independent or representing the concrete teacher) which asks questions about the history of the university; answers of users are corrected and remembered etc.

   Virtools platform, and also the base and advanced interface levels is used - one and multiscreen (mono and stereoscopic) desktop, projective and head mounted (HMD) systems, tracker, microphone, trackball, joysticks, cybernetic bicycle etc.

   3) Electronic travels and competitions with using of cybernetic bicycle (jointly with Zentrum für Kunst und Medientechnologie, Karlsruhe, Germany and Center for Interactive Cinema Research, University of New South Wales, Sydney, Australia).

   Scene - three-dimensional models of SPbSU and SPbSUAI with rooms and adjoining territory. Users sit on cybernetic bicycles, immersing is carried out through the HMD and headphones, and also due to system of imitation of loading (kinestatics), and interaction - by means of trackball (later - a glove), position tracker, microphone.

   Possible variants of using:

- single user – The user sitting on the cybernetic bicycle, operates moving of the avatar-bicyclist in the scene which is used for cognitive walk or competition similarly to " to race fleet for a hare "; at the scene there may be the independent character who is carrying out a role of the guide with whom the user may exchange words;

- multiuser - Every distributed user on the bicycle is represented by the avatar-bicyclist; a place of a meeting of them is the territory of one of universities; avatars-bicyclists may move, exchange gestures, exchange words (multipoint to multipoint voice communication); among characters there may be a character - guide or the sports judge (independent or representing the concrete user); cognitive joint trips or sports competitions etc. may be organized.

   Virtools platform, and also the base and advanced interface levels is used - one and multiscreen (mono and stereoscopic) desktop, projective and head mounted (HMD) systems, tracker, microphone, trackball, joysticks, cybernetic bicycle etc.

4) Cybernetic bicycle for research of neurophysiology and psychology of the person (jointly with Institute of evolutionary physiology and biochemistry of Russian Academy of Science and Human Institute of Russian Academy of Science), including with the purpose of a medical substantiation of the human-machine interface such as " virtual world ".

  Listed above applications are used in the field of psychology, neurophysiology, computer science and are directed on the decision of the following problems:

- research of the user on various input and output modalities and their combinations - verbal, light, sound and tactile signals. Formation of library of models of sensory-motor communications is provided also;

     - improvement of understanding of influence of the virtual worlds and their components on human and members of small group as biological system, their comfort, health, safety, and also improvement psychophysiological and social adaptation;

     - development of metricss for the description and measurements of efficiency of the virtual worlds, the user satisfaction, influence of sensors and an exchange.

   Virtools platform, and also the base and advanced interface levels is used - one and multiscreen (mono and stereoscopic) desktop, projective and head mounted (HMD) systems, tracker, microphone, trackball, joysticks, cybernetic bicycle etc.

5) Another projects in the following areas is briefly considered:

   Education - active studying of geography, history, physics, biology, rules of road movement, foreign languages and other subjects, and also training of children and adults with the limited opportunities.

  Medicine - treatment of dependences (drugs, alcohol, smoking etc.) by active replacement of painful, unhealthy images to positive, rehabilitation, behavior of small groups in extreme situations.

  Entertainment - fascinating virtual travels with adventures. Now in the INTERNET is exposed over than 100 cities of the world with free access on which it is possible to travel on cybernetic bicycle.

  Sports - organization of competitions on one line between the bicyclists who are taking place in different cities of the world, for virtual veloball - games with ball between several bicyclists.

  Generation of the electric power - as the electrogenerator for the computer, that is especially important at faults in electrosupply and in a countryside.   

  Culture and art - as means for electronic tourism, various installations etc.

8. Some conclusions.

   The virtual environment considered in the report allows to realize new technology of dialogue and cooperation between people.

   Using of technology of the virtual worlds provides, in particular:

· complete touch perception of an object, including and due to the three-dimensional organization and visualization of the data;

· direct formation of experience;

· active use sensory-motor characteristics of the person;

     that is

· biologically natural to a human body;

· allows to exclude from cognitive process necessary stage of mental creation of a perceived picture and by that facilitates work of analyzers, accelerating process of perception of a material and the nonverbal information;

· essentially raises a degree of understanding and fastening of a material; 

· Allows to take into account specific features of perception of the user due to interchangeability of ways of representation of the touch information;

· makes possible overlapping of training process and practical activities, including at group work;

   Thus, one of the basic problems of the human-machine interface - increase of efficiency of interaction of the user with modelled objects and characters and with other participants of activity in part is solved.

   In the report the outcomes obtained for want of by financial support RFBR - the grant № 01-06-80470 “Study of communication opportunities of the computer virtual worlds as metamechanisms of culture”.

