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Anomauis. Jlocriodceno memoou i mexHonozii nepedaui gioeo- ma ayOioOaHux y cucmemax 6i0eokoHge-
peny3ss’ si3ky. Poszensnymo icnyioui npobaemu y cgpepi nepedaui OaHux y CUCMeMax KOH@DEepeHU36's3Ky ue-
pe3 lumepnem i memoou ix supiwenns. Ilpoananizoeano HaubiIbW NOWUpeHi mexnHo102ii nepedaui 8ideo-
ma ayoiooaunux y cucmemax 8i0eokongpepeny3ss'azxy uepes Inmepnem. Poszensnymi nonsmms menenpucy-
muocmi i ocobnusocmi cucmem 6ioeokonghepenysé' 3Ky, wo ii 3abesneuyioms. 3podieHo BUCHOBKU NPO
O00YINbHICMb BUKOPUCTIAHHSL PI3HUX MEXHOA02I nepedayi 8i0eo- ma ayoio0anHux 3a1edcHo 8i0 muny cuc-
memu 8i0e0KOHhepeHY36' 3Ky .

Knouogi cnosa: sideoxonghepenysssizox, merenpucymunicme, 6ebinap, bazosuti npomoxoa «floor control»,
H.323, Flashmexnonozii, RTMP.

Annomayusn. Hccrnedosanvi Memoobl U MexHOI02UU nepedayu 6U0eo- U AyOUOOAHHbIX 8 CUCIEMAX GUOeOo-
Kongepenycessu. Paccmompenvt cywecmayiowue npobiemvt 6 chepe nepedauu OAHHbIX 6 CUCTEMAX
Kongepenycessu uepes Humepnem u memoowt ux pewtenus. Ilpoananuzuposanvl Hauboiee pacnpocmpa-
HEeHHble MeXHON02UU nepedayu 8Uoeo- U ayOUoOaHHbIX 8 CUCMEMAX 8UOeOKOHpepeHycesasu yepe3 Unmep-
Hem. Paccmompenvl nonsimue menenpucymemeusi u 0COOEHHOCMU CUCEM 6UOCOKOHMePeHYCes3U, KOMO-
pule e2o obecneuusarom. Coenanvt 6b1600blL 0 YeaecO0OPAZHOCMU UCNOb308AHUS PA3IUYHBIX MEXHOAI02ULL
nepeoauu udeo- u ayOuOOaHHbIX 8 3a8UCUMOCHIU OM MUNA CUCTEMbL BUOCOKOHDEPEeHYCBA3U.

Knrouesvie crosa. suoeoxonpepenycesnzo, menenpucymemaue, sebunap, bazosuiii npomoxon «floor con-
trol», H.323, Flashwexnonocuu, RTMP.

Abstract. The methods and technologies, associated with \addcaudio data transmission in video con-
ferencing systems were discoverkdisting problems in the field of data transmissinnconferencing
systems via the Internet and methods for theirtemluvere considered. The most widely used technolo
gies of data transmission in the video conferensygjems via the Internet were analyzed. The conéep
telepresence and features of video conferencingersgsthat it provides were considered. Conclusions
about the appropriateness of using different tetdgies of video and audio data transfer depending o
the type of video conferencing system were made.

Keywords. videoconferencing, telepresence, webinar, BinalyoF Control Protocol, H.323, Flash-
technologies, RTMP.

1. Introduction

Conferencing is a technology that performs theitgoff synchronous (simultaneous) communi-
cation between several interlocutors. Current teldgy has great popularity in the modern
world due to providing wide range of possibiliti€onferencing connects users, placed at great
distances from each other (in different parts efworld). Provided communication is not limited
by few users: conferencing allows performing sigtous connection between huge numbers of
participants. Conferencing is a duplex technoldwpt is means that all conference participants
have the ability to talk and hear each other. QGimrgig all presented features the conclusion can
be made that the technology of conferencing isireduor meetings, workshops and different
kinds of conferences. The distance education slased on the current technology.

In the nearest past the only device, which alloe$gpming conferencing, was telephone.
Usage of telephone allows conducting of audio aemfees: the participants can hear each other,
can talk and express opinions, consult with eatteroand discuss new ideas, but the visual
contact is not available. They can't see interlocusend each other different kinds of tables and
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images that are necessary to perform complete adkobtain quality results. So the next stage
of the development of conferencing is the videofemces, which were designed in 1870

Video conferencing is a communication technologlgiolv provides interaction of two or
more subscribers and the exchange of audio and \ddéa between them in real time mode.
Video conferencing is applicable in many areas,hsas business, distance education and
medicine and performed using video conferencingesys [1]. Personal video conferencing
systems provide the opportunity to communicate€e'fiacface™ or "one to one" between two users
in real time mode. Group video conferencing systemable videoconferences, where huge
numbers of interlocutors, situated all over theldioran take part.

There are several methods of arrangement of conuatiom between interlocutors. The
most available and the cheapest method is Interwmtever the technologies of conferencing via
Internet are not standardized that has negativeactnpn the interoperability, depending of
platform and security issues. The investigatiorthaf different technologies of data transfer in
conferencing via Internet is presented in the paper

1.1. Related work

The communication channel between users is the ledsment of videoconference. There are
several methods of arrangement of communicatiomraéla, such as ISDN, technology IP VPN
MPLS and Internet. ISDN (Integrated Services Dlghii@twork) is not widely used due its’
significant disadvantages, such as low recoverycieffcy of communication channels,
difficulties in breakdown control and high pric® VPN MPLS technology is the most secured
method due to usage of additional protection teldgies, such as VPN (Virtual Private
Network) and MPLS (Multiprotocol Label SwitchingyPN allows creation of one or more
secure network connections (logical network) oveother network. MPLS is data transfer
mechanism which emulates various properties ofitiswitched networks over packet switched
networks. IP VPN MPLS is used in case of high jpyoof data protection. However the most
available and the cheapest method for organizati@mommunication channel is Internet. On the
other hand usage of Internet has some disadvanfapeghe quality of communication session
can be low, because the Internet is not guarardieadnel for audio and video data transmission.
The problem of data protection is also criticalcese of using Internet as the communication
channel. The technologies, which provide data fesins video conferencing system via Internet,
must consider these possible problems. Other prahl@associated with technologies of video
conferencing via Internet, appear due to the lacktandardization. The task of ensuring the
interaction between video conferencing systems,eldped using different data transfer
technologies, is important for emerging communaatechnologies.

1.2. Purpose

The aim of the current paper is to consider thetmidely used technologied video and audio
data transmission in the video conferencing systamghe Internet, to investigate their features,
advantages and disadvantages and to analyze thepapfeness of using different technologies
of video and audio data transfer depending on {the bf video conferencing system (webinar,
teleconference etc).

2. Investigations

To solve the problems, connected with video andcaddta transmission via Internet, the addi-
tional technologies of data transfer should be iadplOne of the possible ways of solution is
usage of video conferencing protocols [3]. Videofeoencing protocol is a set of arrangements
that defines data communication between differeftivare. The protocols determine the way of
the data transfer and processing of network ereord,also enable the development of standards
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that are not linked to a particular hardware platfoTo perform audio and video conferencing
over telecommunications networks ITU-T (Internaéibifelecommunication Union - Telecom-
munication sectorpas developed a series of recommendations H.3232(H.H.321, H.322,
H.323, H.324) [4].

2.1. Recommendation H.323

H.323 is a recommendation, developed by ITU-T ¢(mé&onal Telecommunication Union - Tel-
ecommunication sector) that determines the settarfdards for multimedia data transfer in
packet switched networks [4]. Recommendations &f-TT, included in H.323 standard, define
the order of functioning of user's terminals inwatks with the divided resources and not guar-
anteed quality of service (Qo0S). Standard H.32%isconnected with IP protocol, however, the
most of implementations is based on it. The seeocdbmmendations determines network compo-
nents, protocols and procedures that allow orgaginf multimedia communication in packet
switched networks.

H.323 standard identifies different H.323 entitaes the functional units of a complete
H.323 network that allow conduction of bilateraloift-to-point) and multilateral (point-
multipoint) multimedia conferences. There composemte terminal, gateway, gatekeeper and
MCU (Multipoint Control Unit) [5].

Terminal is a PC or other self-contained unit ieatapable to perform multimedia appli-
cation. Terminal must provide sound communicatiod ean additionally support video and data
transmission. H.323 terminal should support suctgeols: H.245 fonegotiation of connection
parameters, Q.931 for establishment and contraoohection, RAS for interaction with gate-
keeper, RTP/RTCP for optimization of delivery ofdavideo flow and H.450 set of protocols
for support necessary for H.323 additional typeseas¥ices.

Gateway is not necessary component of H.323 netwoi& required only in case when
the connection with the terminal of different stardishould be established. Such communication
is provided using the translation of protocol ofhgection installation and ruptu@nd data
transmission formants.

Gatekeeper is a centre of calls processing in @fréa determinate zone and performs ba-
sic functions of calls management. Zone is defagthe set of all terminals, gateways and MCU
that are controlled by one gatekeeper. Gatekespastinecessary component of H.323 network,
but if it's present in the network, terminals arateyvays should use it services. The basic servic-
es of gatekeeper are address translation (map@oggss control, bandwidth management, man-
agement of connection establishment process, am#tion, calls control etc.

Multipoint Control Unit provides connection of tier@r more H.323 terminals. All ter-
minals, participated in conference, establish conoe with MCU. MCU server maintaingonfe-
rence recourses, determines possibilities of tealwim audio and video data processing, and de-
termines audio and video data streams.

Recommendation H.323 provides bandwidth managematgroperability, platform
independence, support of multipoint conferencedticaist transmission and addressing, codec’s
standardization.

Recommendation H.323 contains [5]:

— standards H.264, H.263, H.261, which define nuhof video data encoding and
decoding;

— standards G.722, G.711, G.728 et al., whichroete methods of audio data encoding
and decoding;

— standard H.225, which defines methods of audideo; data and control streams
multiplexing and demultiplexing and managementaif, @ccess, registration of participants and
identification of the current state;
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— standard H.245, which determines alarm, manageamehcontrol, including multipoint
conferences;
— standards of T series (T.120
Data Manngement Andio Video et al), which determine the
w interaction of software and hardware
m 16l during the data exchange.
78 Complete H.323 protocol
7 stack is shown in figure 1.
LI RAS e The emergence Qf standard
T125 RICP H.323, which  describes the
L1 mechanisms of interaction between
TCP UDP devices providing the transmission of
ig voice and video over IP networks,
LAN allows combining devices from
Fig. 1. Complete H.323 protocol stack different manufacturers in one
network that is effective for specific
communication network. Video conferencing systebased ob the H.323, perform high quality
of service (QoS) and provide wide range of feataes opportunities, including TelePresen
[6]. TelePresence is videoconferencing technoledych provides the maximum possible effect
of the presence of the interlocutors in the sanmnrdor study hall.) It allows user get an
impression that he is located and acts in a posditierent from his physical location. However,
technology of TelePresence is not popular due baght of required equipment. Despite the high
quality of communication and obtained data, videmferencing systems, developed using
H.323, are not widely used for the same reasorgagspy in case of multipoint conference.
MCU and other entities of H.323 conference oftemrast available for small companies, so they
prefer usage of other systems that do not reqdidéianal costs for software and hardware, and
are available through Internet browser. Currenetgb video conferencing systems is called
webinar [7]. Systems of webinars show lower quaditgommunication and do not guarantee the
security of transmitted information, but are wideligtributed due it high availability and large
number of OpenSource applications. Webinars systarasnot based on H.323 and often
developed using Flash technology and RTMP protocol.

Not the
application T.126 T.127 H.245
standard (.931

epene

2.2. Flash-technologies and Real Time M essaging Protocol (RTMP)

Flash is a multimedia platform, developed by Adabeesign web-applications and multimedia
presentations. Nowadays it is widely used for desiganimation and games and to reproduction
of video and audio data on the web-pages.

Adobe Flash enables work with vector, raster amdetlimensional graphics using the
GPU, and supports bidirectional streaming of awahd video broadcast. The special software,
named Flash Player, is required to perform Flastierd. Basically, Flash Player is a virtual
machine, which performs code of flash-applicatioilownloaded from the Internet. Vector
morphing that is gradual "overflow" of one keyfrarne another, is a foundation of Flash
animation. The performance of Flash in browserbater than the performance of Javascript
machine, but it worse than the performance of g@ieations working without virtual machines.

The standard extension for compiled flash-filesirtetion, games and interactive
applications) is. SWF (Shockwave Flash). Video&lash format are presented as files with the
extension FLV or F4V. In this case Flash is usely as a container for video. FLA extension
matches the format of the working files in the depenent environment.

The main disadvantage of flash-applications is éxeessive load on the processor
associated with the ineffectiveness of the Flashyd?l virtual machine. The second major
drawback of flash-applications is the lack of esroontrol, which leads to frequent failures of the
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applications, and, in some cases, of the browseweder Flash-technology is used in popular
OpenSource webinar systems, such as OpenMeetidg3igBlueButton.

The Real-Time Messaging Protocol (RTMP) was dewadofor high-performance trans-
mission of audio, video, and data between AdobshFRiatform technologies [8]. Adobe’s Real
Time Messaging Protocol (RTMP) provides a bidimtdl message multiplex service over a reli-
able stream transport, such as TCP, intended iefeaparallel streams of video, audio, and data
messages, with associated timing information, betwa pair of communicating peers. (RFC
RTMP) Different classes of messages received @ifitepriorities, which impact on their order in
transport stream when transportation options argdd.

The RTMP is Adobe technology and RTMP server hah ltost. However the Red5
OpenSource server was designed using Java andywided in modern web-applications to
perform RTMP. Red5 server provides audio and vikta streams (FLV and MP3), recording of
client data streams (FLV only), shared object® #tream publishing.

The most widely used OpenSource webinar systems{@petings and BigBlueButton
are developed using Flash-technology and Red5iserve

2.3. The Binary Floor Control Protocol (BFCP)

To solve existing problems of video conferencing Uternet IETF created working group,
named “Centralized Conferencing” (XCON). The targétXCON is to establish standards of
video conferencing including development of suahit®logies as basic «floor control» protocol
Binary Floor Control Protocol (BFCP), the mechanishthe membership and authorization, the
mechanism of management of combination of diffetgpes of media files (audio, video, text)
and its description, the mechanism of notificataiyout the related to the conference events /
changes (e.g. changing of protocol).

Floor control is a management of joint or exclusaecess to shared resources in a
(multiparty) conferencing environment [9]. Floorntml also completes functions, realized by
other protocols, such as conference and mediaosesstup, conference policy manipulation and
media control. During a conference, the applicatimquire to control access to shared recourses
(e.g. right to send media to a particular sessiéigor control provides the ability for such
applications to coordinate shared or exclusive sxt®the resources.

A floor control protocol is used to perform transsion of the floor control messages
between the floor chairs (moderators), the floontom server and the participants of the
conference. A centralized architecture with one gejnt, transmitted all messages (the floor
control server), is used. Processing of the flamtiol requests is performed by floor chairs or by
server (depending of
the policy) [10]. The
Floor Chair performance of Bi-
nary Floor Control
Protocol (BFCP) is

4

. NOtIﬁCEtltIOI‘I ] Desicion shown in figure 2.
oor reques -
-, Notification Floor partici-
Floor Floor Control Floor ants send floor
Participant | ¢—————— Server Participant p
Granted or Denied requests to floor
Fig. 2. Binary Floor Control Protocol control servers. Floor

chairs send floor
control server decisions about floor requests. iIFtmmtrol servers permit (or deny) requests to
access a required resource from floor participants inform floor participants and floor chairs
about the status of request.
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3. Conclusions

Due to the existing problems, associated with trassion of video and audio data via the Inter-
net, such as data protection and unstable comntioricehannel, the additional technologies for
multimedia data transferring should be used to igethe work of video conferencing systems.
Several technologies are used to perform datafenavis Internet in video conferencing systems;
the most frequently used are H.323, Flash and RTWI823 standard (communication protocol)
provides the highest quality of service, includihg quality of video signal, security of trans-
ferred data and implementation of TelePresence.ddewcurrent technology is used mostly in
closed expensive systems and required high costaef and hardware that make it not available
for widespread use. Another existing type of vidmmferencing systems is called webinars,
performs using web-browser and has OpenSourceoesgitOpenSource webinars systems, such
as OpenMeetings and BigBlueButton, are mostly imglleted using Flash and RTMP (Red5) to
perform video and audio data transmission. Webisgstems have low quality of service and
don’t provide data protection, but are preferred tulow cost and high availability.
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