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Section 1: Project Context
The SURA Video Development Initiative (SURA ViDe)
The SURA Video Development Initiative (SURA ViDe) was established in March 1998 to promote and develop functional, standards-based and scalable video systems (both video-on-demand and video conferencing) for use in the higher education environment. SURA ViDe is composed of representatives from The Georgia Institute of Technology, The University of North Carolina at Chapel Hill, The University of Tennessee, Knoxville, and North Carolina State University. NYSERNet (New York State, Educational and Research Network) is partnering with SURA ViDe in its efforts.

The impetus for the creation of the initiative was a determination to leverage collective expertise and resources to influence vendor direction and accelerate standards development to meet the demand for campus desktop video and video conferencing. SURA ViDe is essentially attempting to address those issues that have slowed the adoption of video technologies in higher education – high cost, volatile standards, and lack of interoperability – and thus foster collaboration and sharing of information between institutions. The goals of SURA ViDe are:

· To develop highly functional, compatible, and scalable Video-on-Demand and Video Conferencing systems.

· To promote resource sharing and collaboration within the SURA region and beyond.

· To provide the SURA community with best-practices recommendations for standards-based, interoperable digital video, including scalability to emerging technology.  

· To develop research partnerships with consortia and other non-profit institutions with a research and education mission similar to SURA, to facilitate national and international cooperation.

· To insure that the high-bandwidth requirements for digital video in the Internet2 community are supported by the selected video-on-demand and video conferencing systems.

SURA ViDe is currently approaching completion of Phase I activities. Funded by SURA, Phase I has focused on the specification of optimum video-on-demand and video conferencing systems, the establishment of relationships with vendors willing to refine their products to meet those specifications, and the preparation and release of recommended practices/standards for video systems to SURA member institutions. The deliverables in Phase I are a white paper on video-on-demand specifying best practices, providing methodologies, and identifying vendors able to support highly functional and scalable video-on-demand systems, and a Video Conferencing Cookbook (Version 1.0), targeted at both the end user and integrator. Both deliverables will be disseminated to the 44 SURA member universities, and the NYSERNet membership, while requests have come from national and international groups for access also.

Future phases of the initiative will entail the implementation and deployment of the selected video systems. Video system vendors will be invited to partner with SURA ViDe in these efforts to modify and improve functionality of implemented systems, and to collaborate on expediting the deployment of digital video technologies regionally. In Phase II, SURA ViDe also plans on expanding its membership to include additional SURA member institutions, and continuing its very fruitful partnership with NSYERNet.

In order to realize its aspirations for Phase II and III, SURA ViDe is pursuing the establishment of networked video services to support planned applications, and forming partnerships with groups, such as BBN, who have an interest in collaborating with SURA ViDe on using the deployed applications as a testbed for research on video-over-IP. SURA ViDe is thus proposing collaborating with BBN in the establishment of the SURA ViDe/BBN Large Scale Video Network Prototype (LSVNP).
The proposed activity will enable SURA ViDe to continue working towards its goal of deploying ubiquitous digital video technologies in the region. The focus of the project is on establishing a core set of networked video services that can be used throughout the SURA region, while serving as a springboard for technology transfer directly to SURA member institutions, and defining development issues necessary for that widespread deployment.  

Technical Description

The impetus for the creation of central networked video services stems from the realization that members of the SURA community with an interest in deploying more advanced teleconferencing do not have the funding, expertise or resources to manage the development of complex and expensive IP-based call routing and multipoint service schemes, while those services are still experimental and volatile. With its present resources, SURA ViDe is unable to provide these types of essential services beyond limited testing at the four participating institutions and NYSERNet.

This project would enable SURA ViDe to make a set of services available throughout the SURA advanced network region. These services, and findings resulting from the delivery of the services, constitute the deliverables for this project. The services include:
· Multi-user teleconferencing.  Under SURA ViDe's h.323 IP teleconferencing model, multiple users can participate in a video teleconference over the network while sharing applications such as photographs, web pages, whiteboards and other programs. An online directory, or ‘video phonebook,’ of teleconference users will also be provided.
· Gatekeeper Coordination.  Reliable regional communication requires the availability of a coordinated dialing and signaling infrastructure. Imagine the consequences of each project and campus implementing its own dialing and signaling differently. Some dial by IP address, others by email alias and still others by IP phone number, with some groups using conflicting “telephone” numbers and others unreachable by non-extensible signaling.  SURA ViDe will coordinate the implementation of these services for SURA to facilitate the development of highly useful networked video services.

· Multicast and Video-on-Demand (VOD). SURA ViDe is proposing a multicast and video-on-demand service so that many users throughout the region can view educational programs, seminars, events, and even teleconferences. These services can leverage the partnerships SURA ViDe has established in Phase I of its activities with current industry-leading developers in video-on-demand and multicast. Additionally, high bandwidth multicast services will provide an excellent test environment for the development of improved multicast routing protocols and algorithms, as well as providing test signals for QoS research. 

· Dense Wave Division Multiplexing.  Dense Wave Division Multiplexing (DWDM) is widely recognized as the future for multi-gigabit heterogeneous networks, offering such services as ATM, Packet-Over-SONET, and uncompressed video.  SURA ViDe is already sponsoring the first Internet2 DWDM implementation of uncompressed video and would like to expand that initiative. In particular, we would like to create a pilot network that demonstrates the efficacy of optical carrier-based service offerings for the telecommunications industry.  SURA ViDe can bring significant matching contributions to this effort for the right partnership. The SURA ViDe DWDM effort is in alignment with such efforts as the Abilene initiative.

The current hardware costs for providing these services is high and the systems are still not suitable for deployment by typical end users. This project will address that problem by bringing together and leveraging expert video network professionals and researchers, technology developers, equipment and operations staff into a single entity. This group will develop and operate transparent services, hiding the complexity from the end users. 
Significance of Work and Benefit to SURA

There are numerous projects within the SURA region that could take immediate advantage of central networked video services. These include but are not limited to:

· Networked video projects at SURA ViDe participating institutions – Georgia Institute of Technology, The University of North Carolina at Chapel Hill, The University of Tennessee, Knoxville, and North Carolina State University.

· The SEPSCoR High Bandwidth Applications Test, an NSF-funded initiative to both test network resources and develop online training resources for the supercomputers in nine states. 

· Virtual Rounds, a project under development at The University of Tennessee that proposes the sharing of live animal clinical cases with the colleges of veterinary medicine at The University of Tennessee, The University of Georgia and North Carolina State University.

· SCUPSOnet, a collaborative of over 30 university-based public service institutes that hopes to share resources and expertise by establishing an interactive video network to provide training and technical assistance to state and local government officials throughout the Southeast.  Collectively, these institutes already reach over 20,000 officials in the region each year through traditional in-person training.  A video network opens up further possibilities for reaching officials in the small and isolated communities that are often in most need of assistance.

The SURA community will benefit from the availability of this service, without having to incur the financial or technical cost of operating prototype systems.
This project will also broadly benefit both the university and business communities by serving as a testbed for the feasibility of providing networked video services in the public sector, as well as on a commercial basis.  

Innovation

The proposed activity – the establishment of prototype networked video services – is innovative to the extent that such services do not currently exist in the SURA region or indeed, to the best of our knowledge, in the nation. While there is isolated testing of video-over-IP in the networking community, no entity has yet created large scale integrated video-over-IP services, nor explored the technical, management or operational ramifications thereof. The project will establish a real-life testbed for issues crucial to the deployment of seamless networked video, issues such as QoS and traffic management, and IP multicast routing protocol refinements. 

· 

· 

· 
Ubiquitous deployment of digital video technologies is a goal shared also by the larger Internet2 community, as evinced by the recent establishment of the I2 Digital Video Initiative. Efforts such as the proposed SURA ViDe/BBN collaboration will be a major step towards the realization of this shared goal by using real applications to drive deployment.
Section 2: Project Goals
The goals of the SURA ViDe/BBN Large Scale Video Network Prototype (LSVNP)

project are:

· To provide a model for the deployment of networked video that can be replicated at individual SURA institutions.

· To establish a set of core networked video services to enable the deployment of networked video technologies in support of existing initiatives in the SURA region.

· To use the ensuing networks, services, applications and traffic to address and propose recommendations for network management issues relating to the transport of video.

· To leverage the strengths and expertise of both SURA ViDe and BBN to expedite and facilitate the deployment of networked video both in the SURA region and nationally.

· To realize the deployment of next-generation networked video technologies in support of research and collaboration in the SURA region and nationally.

· To explore the potential of providing networked video services on a commercial basis, both for the benefit of the private sector directly and to promote and develop private-public partnerships.
· 

Section 3: Potential for Future Development and Support

The SURA ViDe/BBN Large Scale Video Network Prototype aims to meet some of the existing demand for networked video services, to explore the potential of providing such services on a commercial basis, and to provide a model that can be replicated at individual institutions. The prototype as described herein is not intended to provide networked video services on a longterm basis or to every potential user in the SURA region. However, this prototype has the potential for development into a number of fruitful ways, specifically:
· Large-scale grant funding. Since this prototype represents the first of its kind, and is a multi-institutional collaboration, it is likely that funding can be obtained from such sources as NSF, NIH and the private sector to expand the prototype to be both more pervasive (more users) and larger in scope (full Internet2 or global).

· Voice-over-IP. The robust and large scale H.323 gatekeeper infrastructure created by this project will form the kernel of a network management infrastructure to support voice-over-IP. This is significant for two reasons. Many higher education institutions are interested in voice-over-IP as a way to improve funding for Information Technology at their institutions. Furthermore, there is great interest in voice-over-IP technology from the private sector, as evinced by the development activities of CISCO, NORTEL and other wide area transport equipment manufacturers.
· Technology Transfer. Should the services developed within the prototype prove useful and of benefit to the SURA community as anticipated, lessons-learned and outcomes from this effort will support the development of such services on a more permanent basis at SURA institutions themselves.  

Section 4: Project Plan

Timeline and Milestones





















· Month 1
Project Initiation will begin with a meeting of the project Programming Committee. The Technical Director will initiate critical functions including hiring operations staff, identification of key resources such as space and equipment needs, and initiate the involvement of key technology partners from private industry.

· Month 3
First implementation of MCU and gatekeeper services up and available. Technical Director will convene Programming Committee to begin to allocate network resources.

· Month  4
Participating projects begin to take advantage of first services.

· Month 5
Advanced Service – video-on-demand and multicast services available on the network allowing broadcast and playback of teleconferences.

· Month 6
Advanced Service – additional multipoint and distributed multipoint processor functionality added to the network

· Month 8
Begin process of building online documentation of the model for dissemination of project results.
· Month 9
Advanced Service – Implementation of multiple gatekeepers and configuration of gatekeeper to gatekeeper communications.
· Month 12
Dissemination of final results to facilitate project duplication at other sites.
Participants
A Programming Committee will be created composed of representatives from SURA, ViDe, CAVNER and BBN to coordinate the provision of networked video services during the project period. This Committee will be charged with establishing priorities for the use of the network services, in essence helping to allocate available services among interested users. The project budget includes funding to provide h.323 terminal stations to each of the Committee members in order to facilitate ongoing communication via teleconference.

Project Management

Day-to-day technical operations for these expanded services will be handled by the Center for Advanced Video Network Engineering and Research (CAVNER) at the University of North Carolina at Chapel Hill.  CAVNER is already coordinating the development of similar services for UNC and SURA ViDe. In this way, SURA ViDe can leverage investments in staffing and equipment being made by CAVNER to provide an even larger pool of resources from which to draw.  As noted in the proposed budget, SURA ViDe anticipates that the proposed project will require a part-time technical director, part-time administrative staff, and a full-time operational staff position.  In order to ensure close coordination between the project team, SURA, and BBN, we propose that the operational staff member be a joint SURA/BBN appointment, reporting to the project’s technical director at CAVNER.

As described in more detail in Section 5, the project will run for one year, with the option of renewal.

Deliverables

The principal deliverable in the SURA/BBN LSVNP Project is the establishment and provision of the following networked video services in the SURA region:

· Multi-user teleconferencing

· Gatekeeper Coordination

· Multicast and Video-on-Demand (VOD)

· Dense Wave Division Multiplexing

· Web-based report and documentation of the entire model to facilitate technology transfer to other institutions and organizations.

Section 5: Budget Request


Requested from SURA/BBN
In-Kind Match (CAVNER/ViDe)



Direct Labor Costs







Technical Director @ 1/4 time (not including overhead)
$17, 778


Operations Staff @ full time
$42,000
$42,000

Student Administrative Assistant
$9600






Other Direct Costs







Multipoint Conference Servers and Network Gatekeeper
$85,000
$65,000

H.323 terminal stations (10@$700)
$ 7,000
$16,000

Multicasters

$24,000

VOD Servers

$50,000

DWDM Transport & Switching

$75,000

Supplies, telephone, etc.
$350


Office Space
$8,400


Travel
$9,000






TOTAL
$179,128
$272,000

Other matching sources:

CAVNER currently has a commitment from RADvision to provide $75,000 in matching donations of multipoint teleconference servers, gatekeepers, travel and technical support, if the LSVNP project is funded.

CAVNER currently has a commitment from Artel for the provision of an unspecified amount of matching donations of DWDM optical networking, video transport, and video routing equipment for DWDM research.

Section 6: Qualifications and Experience

This project will build on the experience and expertise of the SURA Video Development Initiative (ViDe), a collaborative established in March 1998 to advance digital video technologies in the region. SURA ViDe is composed of representatives from The Georgia Institute of Technology, The University of North Carolina at Chapel Hill, The University of Tennessee at Knoxville, North Carolina State University, and NYSERNet. CAVNER will serve as the lead technical organization.

Profiles of participating institutions are provided in Appendix A.
Section 7: Plans for Collaboration/Collaborators

Through the SURA ViDe project, team members from The Georgia Institute of Technology, The University of North Carolina at Chapel Hill, The University of Tennessee at Knoxville, and North Carolina State University, and NYSERNet have already established a solid and successful working relationship. SURA ViDe anticipates expanding in its next phase to include additional SURA member institutions.

SURA ViDe will also naturally be collaborating with those multi-institutional initiatives the proposed services will be supporting.

The team proposes the following vehicles to expand this collaborative effort to others at SURA and BBN:

· The creation of a Programming Committee composed of representatives from SURA, SURA ViDe, CAVNER and BBN to coordinate the provision of central networked video services during the project period. The project budget includes funding to provide h.323 terminal stations to each of the Committee members in order to facilitate ongoing communication.

· The appointment of a joint BBN/SURA staff member for project operations.

The team also proposes to work in collaboration with a number of “end user” partners to test applications of the central video network services for applications as already described.

Opportunities for Collaboration with BBN

This proposal only requires BBN involvement in the Programming Committee to ensure a fair distribution of network resources. However, the network services SURA ViDe is proposing present numerous possibilities for BBN involvement, including: 

· Multiple gatekeeper management schema for seamless IP teleconferencing dialing on a national and international scale. This area has both theoretical and commercial elements. Gatekeeper to gatekeeper communication, and gatekeeper management (aliasing, tracking, coordination, security, authentication) are open research issues that will bear fruit directly by enabling for-profit commercial and residential videoconferencing services.

· IP multicast routing protocol refinements. IP multicasting is a key technology for applications built around video distribution. A number of research areas are open including address allocation schemes, routing algorithms, and IP multicast in wireless environments.

· IP quality of service. The ability to partition bandwidth and provide differentiated service to various types of network traffic is crucial for effective delivery of video services in nominally provisioned networks.

· Dense Wave Division Multiplexing. DWDM and related optical networking technologies represent the frontier in advanced networking. Understanding how to design, manage and support differentiated optical carrier services is key to taking the next step forward in network applications and services of the future.

ViDe would welcome direct BBN participation in this project, both in terms of direct personnel involvement and gatewaying of h.323, multicast and VOD traffic onto BBN’s network for testing. BBN can choose to be involved in this research in ways that are most appropriate for its given technology interests. ViDe will provide a rich environment of networks, services, applications and traffic in which to explore these issues, and welcomes the opportunity to discuss these issues further with BBN staff.
Section 8: Dissemination of Results

To disseminate the results of the proposed activity, SURA ViDe will exploit the dissemination channels already established for the SURA ViDe project. These channels have proved to be effective at informing and including the larger SURA community in SURA ViDe activities to date. Project findings and results will thus be disseminated in the following ways:


· A website dedicated to the project will serve as a medium for publication of reports and documentation generated, and also to publicize and gain visibility for the project. Progress reports and updates targeted at the SURA community will be published on the website.
· Project updates and outcomes will be included in future versions of the Video Conferencing Cookbook, created in Phase I of the SURA ViDe Initiative.
· Regional and national conferences, workshops and meetings will provide forums for presentations and reports on activities and outcomes. 

· Opportunities to publish in peer-reviewed scholarly journals and appropriate trade journals will be pursued.

· Since the proposed activities will collaborate with and support other regional initiatives, these initiatives will naturally serve as a channel for dissemination of results and findings. 
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The University of North Carolina at Chapel Hill

Academic Technology and Networks

Networking and Communications Group
Tyler Miller Johnson 

Telecommunications Systems Analyst                                                                    tel 919 / 962-4978

Campus Box 6235                                                                                                  fax 919 / 962-7018

Chapel Hill, NC 27599 





            Tyler_Johnson@unc.edu

The University of North Carolina at Chapel Hill is working on several key video technologies in order to be able to offer a comprehensive set of video services both on and off campus. These include desktop and classroom teleconferencing, digital television (HDTV and SDTV) for broadcasting and advanced applications, and video on demand for asynchronous access to stored materials.  Network access speeds and requirements vary significantly, from students and faculty dialing from home via modem to view instructional clips, to researchers on campus working with advanced imaging systems. Because of this, UNC-CH plans to offer a broad spectrum of services with offerings from low cost commodity technologies up through very high-speed systems.

UNC-CH is strongly committed to standards-based technologies that are truly vendor-interoperable and is an energetic participant in local (NC GigaNET), regional (Southern Universities Research Association) and national (Internet2) video initiatives to promote and develop video technologies.

Current Research Areas

Teleconferencing

Based on early feedback from users, UNC-CH expects deployment of desktop teleconferencing to nearly every desktop on campus within two to three years. Although the campus data network can handle speeds up to MPEG2, the fully developed h.323 teleconferencing standard is being targeted as the standard for campus, enabling multi-vendor compatibility at several key price points. UNC-CH has been testing h.323 systems for over a year and expects to implement directory services, multipoint capabilities, and h.323 to h.320 gateways in academic year 1998-99. Demand for high quality conferencing (better than h.323) continues to grow as well and is being met with digital television services.

Digital Television

UNC-CH is following the FCC ‘guided’ transition to digital television by implementing a SMPTE 259M transport and switching system on campus that supports professional broadcast quality services. This service is aimed primarily at campus video production centers and researchers with critical needs for quality. The network will be migrated forward to HDTV when those systems become available. UNC-CH is one of the first campuses to make widespread use of Dense Wave Division Multiplexing to achieve multi-gigabit fiber transport of uncompressed digital television signals.

Video on Demand (VOD)

UNC-CH has been working with packet-based on demand video systems for four years. Systems from Starlight Networks, Precept, Real and others have allowed us to deliver everything from 28.8 video up to full MPEG2 streams directly to the desktop via the campus data network. This work was originally undertaken to assist the campus in planning its data network to accommodate streaming video, but numerous pilot projects have uncovered many issues critical to successful deployment and management of production VOD systems. UNC-CH plans to implement production VOD services in academic year 1998-99.

Target Standards for UNC-CH

Uncompressed

HDTV: 1.5 gigabits / second

HDTV: interim format 360 megabits / second

SDTV: SMPTE 259M 270 megabits / second

Compressed

MPEG2 4:2:2 mezzanine: 25 – 60 megabits / second

HDTV: 19.4 megabits / second

MPEG2 SDTV: 6 megabits / second

MPEG1: 1.5 megabits / second

MPEG4: 0.005 – 4 megabits / second

h.323 (h.263): 0.028 – 1 megabit / second

Corporate Partners

Artel Video Systems (www.artel.com)

Research Area: Dense Wave Division Multiplexing for achieving multi-gigabit transport and switching of the highest quality digital television signals.

Cabletron (www.cabletron.com)

Research Area: Switching schema and IP multicast management for Internet-based compressed desktop video services
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CAVNER would like to acknowledge its developers and collaborators:

· The University of North Carolina at Chapel Hill

- ATN Networking &

Communications Group

- Department of

Communication Studies

· ViDe

· Southeastern Universities Research Association

· Internet2

· Artel Video Systems

· Starlight Networks

· RADVision

CONTACT INFORMATION

Tyler Miller Johnson, Director

CAVNER

CB #3420

113A Abernathy Hall

University of North Carolina

Chapel Hill, NC 27599

919.962.9735 (voice)

919.962.5334 (fax)

Tyler_Johnson@unc.edu

www.unc.edu/cavner/
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About CAVNER

CAVNER (Center for Advanced Video Network Engineering & Research) is an independent research initiative dedicated to the promotion and application of networked video technologies. Evolving from work done in the early 1990s at the University of North Carolina at Chapel Hill, CAVNER coordinates and promotes relationships between developers of video network technology and end users. CAVNER's primary goal is to effectively test and utilize new, experimental video network applications in real-world situations.  Collaborators benefit from access to uncommercialized, yet practical, technology-in-development.  

CAVNER’s activities promote technologies that support many kinds of applications.  Scientists, for example, in two remote locations may need to simultaneously examine the same interactive model or animated information. Video network technology can also supply a school or teacher with the ability to provide training or instructional services to individuals at many remote sites. With access to a remote server, students and faculty can access instructional materials and libraries of digital video – even interact using video teleconferencing.

Current Research & Applications

CAVNER research includes:

· High-definition digital television (HDTV)

· Video teleconferencing

· Video On Demand

· IP multicasting  

· Dense wave division multiplexing (DWDM)

· Audio and image compression.

CAVNER is also working on the Internet 2 Project, in association with the University of North Carolina at Chapel Hill and the Southern Universities Research Association (SURA). An alliance of 43 universities, SURA has selected UNC-CH, Georgia Tech, North Carolina State University, and the University of Tennessee at Knoxville to develop video network applications for higher education. The project requires further development of Internet 2, a new, high-speed network that supports the research objectives of more than 130 universities nationwide. CAVNER's role is locating and developing the technological resources that will address the needs of participating researchers.
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Interactive Media Technology Center (IMTC)

Office of Information Technologies (OIT)

Georgia Tech Library

Ed Price:

Co-Director for IMTC,

ed.price@oip.gatech.edu

Mary Trauner

Senior Research Scientist

OIT

mary.trauner@oit.gatech.edu

Michael Estler

Technical Temp. Scientist

OIT

mikee@oit.gatech.edu

Grace Agnew

Assistant Director for Systems Support & Technical Development

Library

grace.agnew@library.gatech.edu

The Georgia Institute of Technology is developing several video technologies and standards for widespread campus use.  All of these efforts are aimed at facilitating video to the desktop. We envision the use of video across campus, including offices, classrooms and labs, and student housing. The Office of Information Technology, the Georgia Tech Library, and the Interactive Media Technology Center are all working on such projects. Georgia Tech is striving to ensure that the video applications that we deploy are not limited to high-speed networks or on-campus use only.  We plan to deploy systems that are open, modular, and can be scalable from low end desktop and modem use to high speed Internet 2 applications. 

Current Research and Development Activities 

Video Conferencing 

Georgia Tech is currently working to test systems providing campus-wide videoconferencing on the desktop. We plan to provide a set of standard configurations for the campus, allowing for different price levels depending on the quality/price desired. We are also investigating issues related to conferencing servers, directories, and security. We are also investigating means for providing distance learning applications using standards-based video conferencing solutions across the Internet, to augment current proprietary systems running across T-1 or Satellite links. We have also been testing and deploying ATM based video systems for providing broadcast quality video distribution across campus. We have been working in the field of videoconferencing for 7 years, and have undertaken previous research projects in this area sponsored by BellSouth, Digital, and Intel. 

Video on Demand 

Georgia Tech has been testing and deploying a number of video on demand systems.  Systems from Apple (QuickTime), Real, and Microsoft (NetShow, Vxtreme) have been tested, as well as solutions based on MPEG. Currently, individual campus units are deploying systems based on Real, QuickTime, and MPEG. Some class lectures are already being archived using a custom system based on RealVideo. We hope to provide a campus-wide standard solution during the 1998-99 academic year. Several large projects are about to be undertaken, including the digitization of a portion of the Library's archives, and a nationwide Japanese culture enrichment program for secondary schools.
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Telecommunications & Network Services

Division of Information Infrastructure
Chris Hodge









SunSITE@UTK Coordinator

Telecommunications & Network Services
Mairéad Martin
Network Information Consultant
Telecommunications & Network Services
Patrick Watson
Communications & Technical Specialist

Telecommunications & Network Services
The University of Tennessee, Knoxville has actively pursued the deployment of networked video locally and regionally since 1992.  UTK has historically been an early adopter of video technologies, and is endeavoring to both implement advanced video services and the network infrastructure to support those services. 

UTK is an active participant in regional (SURA) and national video initiatives (Internet2) that serve to develop and implement optimum video systems for the higher education environment, in application domains such as digital libraries and distance learning. 

Video Conferencing

UTK is responsible for running the Tennessee statewide educational network (EDNet), and currently provides support for over 500 hours of instruction conducted over EDNet a-month, with approximately 20 UT sites connected via T1, and other sites connecting via ISDN. UTK is experienced in the deployment of multipoint teleconferencing across the bandwidth spectrum, from 28.8Kbps to OC-3 (155Mbps), and with the h.320, h.323 and T.120 standards.

UTK has actively pursued the integration of teleconferencing technologies into research and educational activities. Virtual Rounds, for example, is a project under development with the UT College of Veterinary Medicine to enable sharing of clinical cases between veterinary colleges regionally by means of high-quality video conferencing.

Video-on-Demand

Since Fall 1997, UTK has been testing and evaluating streaming video technologies in order to select the most functional system for use on campus, and have tested and evaluated products from Silicon Graphics, Starlight, Libra, Panasonic, Sun, and Real. Faculty and the UTK Library System have been actively involved in the evaluation process, and UTK is planning to put several pilot projects in operation this fall before going to full production. A Video-on-Demand Taskforce will be established at UTK in fall 1998 to promote and facilitate the use of streaming video on campus.

In addition, UTK has already assisted departments on campus in delivering live video streams over IP using a Real server and Real encoder.

In March 1998, UTK became an institutional member of the Moving Pictures Experts Group (MPEG), the organization responsible for the development of international standards for compression decompression, processing, and coded representation of moving pictures, audio and their combination. Membership of MPEG enables us to influence standards development, and support our goal of deploying advanced networked video services to enhance research and education at UTK.
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North Carolina State University

Office of Information Technology

and

College of Engineering

Tom Miller

Associate Dean for Distance Education and Information Technologies

College of Engineering
Box 7901

Raleigh, NC 27695

Phil Emer

Associate Director for Research

NCState.Net

Box 7109
Raleigh NC, 27695
Roel Cuejilo

Computer Systems Analyst

NCState.Net

Box 7109

Raleigh NC, 27695
Background

As a land grant institution, NC State University has a strong tradition of outreach and service, of which distance education is a large and growing component.  The College of Engineering is the university's largest producer of distance education courses, both credit and non-credit.  The college's “flagship” distance education program is VBEE (Video-Based Engineering Education) which, including enrollments through the National Technological University (NTU), serves more than 1,000 students per year.  The VBEE program provides an opportunity for practicing engineers to earn a master's degree in engineering via distance education.
Mbone Virtual Classroom Project

One of the pilot projects funded by the NC legislature was for the establishment of 2+2 engineering programs at four year institutions and community colleges which do not have engineering programs.  At these 2+2 sites lower division engineering courses are delivered via distance education.  One remote site is currently in operation, and two more will start up this fall.  NC State has developed a “virtual classroom” model using a combination of Internet-based desktop conferencing (MBone) with multi-way audio, video and shared whiteboard for lectures and office hours, and web and “course lockers” (shared file space) for distribution of course materials and information.  Workstations tied in to the NC State student computing network have been set up at each site so that the remote students have access to exactly the same computing environment and on-line resources that are available to on-campus students.  Circuits and logic labs identical to those on campus have been set up at the remote sites, as well.

Additional Networked Video Initiatives

The VBEE (Video-Based Engineering Education , http://www.vbee.ncsu.edu) program in the College of  Engineering is the largest distance education program in the University of North Carolina System, and one of the largest of its kind in the nation.  Course lectures produced in our campus studios are put on videotape and shipped to students around the country.  We are in the process of developing a strategy to move towards video-on-demand via the Internet as an alternative to videotape distribution.  This has the potential to reduce costs and time delays, as well as improving convenience to the student.   Our goal is to have a system which allows to live stream the course lectures, while simultaneously recording them for instantaneously available on-demand delivery.   A major challenge is syncing data streams (e.g., real-time whiteboard information) with the audio and video streams so that the entire content is delivered reliably and accurately to the remote students.

NC State is also looking into an array of IP-based videoconferencing solutions to meet a variety of needs from high-quality, continuous presence videoconferencing to low-bandwidth conferencing to the desktop.  We are active participants in the NCREN Video-over-IP initiative, the North Carolina Networking Initiative (NCNI), and Internet 2 (including Abilene).
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NYSERNet is a 501C3 not-for-profit organization operating principally in New York State. Since 1985, New York State’s leading research and education institutions have relied on NYSERNet to meet their institutions’ needs for advanced network services. NYSERNet was formed by representatives from many of those institutions and carries forward the mission of advancing the use of cutting-edge networking technology in support of research and education activities in New York State. NYSERNet built the first Internet-connected infrastructure in New York State and has continued advancing that infrastructure for more than a decade. NYSERNet also both manages and participates in a variety of externally funded and self-funded activities focused on development and deployment of emergent network applications. 

Current Research & Development Activities:

Advanced Network Development

The NYSERNet 2000 Project is a multi-million dollar program to build a next generation Internet service to advance research and educational collaboration in ways that the current Internet cannot. The NYSERNet 2000 network will be the New York State portion of the new national network infrastructure being developed through the efforts of the National Internet 2 Project and the U.S. federal government's Next Generation Internet Initiative. NYSERNet has received funding from the New York State Science & Technology Foundation and the National Science Foundation in support of this project and has developed a principle partnership with Newbridge Networks to implement advanced network services. NYSERNet 2000 also involves the direct financial support and technical participation of 23 of New York State's leading research and education institutions. Objectives of the NYSERNet 2000 Project include:

· Identify New York based research and education initiatives that will be advantaged by the availability of a network infrastructure that will provide high bandwidth, low latency and guaranteed quality of service capabilities. 

· Facilitate inter-institutional collaboration among NYSERNet member institutions that will speed the development of advanced network applications. 

· Define the specifications for and implement a regional network infrastructure that will incorporate the requirements of our member institutions and those of the National Internet 2 Project. 

· Provide advanced network capabilities to NYSERNet member institutions at the lowest possible cost by using resources available through grant agencies, corporate partners and economies of scale. 

· Transfer advanced network capabilities from the research environment into the commercial marketplace as rapidly as possible. 

· Develop a broad base of technical and financial support for this initiative through an aggressive plan for advancing the current state-of-the-art in the area of advanced network applications and services. 

Video Conferencing

NYSERNet is investigating the use of emerging compressed video-IP products as potential interactive research, telemedicine, and distance learning tools. This began with the NYSERNet Video-IP Project; a one-year funded investigation into products designed to transport H.320 video streams over an IP network. In addition to meeting the research objectives of the original Video-IP project (http://nysernet.org/video-ip), a Video-IP electronic discussion list was formed and continues today as a public forum. Since the Video-IP Project, NYSERNet has continued self-funded activities in the area of video conferencing over IP, focusing on the emerging H.323 standard with particular interest in large scale multi-point conferencing over next generation Internet (Internet 2) networks. The broad objective is investigation and development of interactive video applications that would be useful and deployable within the higher education and research community. Specific and immediate interests include: 1) Investigation of robust, large scale, multi-point services over high-speed (>OC3) networks providing QoS (Quality of Service); 2) Exploration of highly innovative and reliable telemedicine applications; 3) Investigation into issues surrounding deployment of IP multicast; 4) Development of highly transparent and interactive collaboration technologies in combination with video conferencing. within the coming year, NYSERNet anticipates deployment of a combination

of these services over NYSERNet 2000.

Alternative Connectivity

NYSERNet has historically been interested in alternative models for Internet connectivity that could enable access for institutions unable to afford or otherwise implement (due to geographical location or other physical factors) standard leased line Internet connections. Current work in this area includes the Wireless Internet Connectivity Trial, a two-year NSF-funded investigation of MMDS local-loop Internet access being provided to ten K-12 and community organizations in Rochester, NY. Initially, wireless connectivity is being provided one-way but is intended to move to two-way wireless for the second year for the trial. The connectivity that is provided in the second year could easily accommodate high-bandwidth applications, such as video-on-demand or video conferencing. Some trial participants have already indicated an interest in this. One of NYSERNet’s goals is to leverage the interest generated and knowledge gained in this trial, ongoing investigations of Video-IP, and NYSERNet 2000 connectivity to propose and implement future investigations into the use of interactive video applications in educational settings. 

NYSERNet Member List:

Air Force Research Laboratory (formerly Rome Lab)

Alfred University 

American Museum of Natural History 

Brookhaven National Laboratory 

City University of New York (CUNY) 

Clarkson University 

Columbia University 

Cornell University 

Eastman-Kodak Research Labs 

Marist College 

New York Public Library 

New York University 

Polytechnic University 

Rensselaer Polytechnic Institute 

Rochester Institute of Technology 

Rockefeller University 

SUNY Albany 

SUNY Binghamton 

SUNY Buffalo 

SUNY Central Administration 

SUNY Stony Brook 

Syracuse University 

University of Rochester
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