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Introduction to ViDe and the ViDe MPEG-4 Working Group
The Video Development Initiative (ViDe) was founded in 1998 as a multi-institutional effort to promote the deployment of digital video in higher education. By leveraging its collective resources and expertise towards addressing the challenges to digital video deployment, ViDe has gained recognition within the higher educational IT community and beyond. Its projects include the ViDe Video Conferencing Cookbook,         a Dublin Core Application Profile for Digital Video, the Internet2 Commons Videoconferencing service, ViDeNet, and VidMid, a collaboration with the Internet2 Middleware Initiative to develop middleware for video. 

In 2000, the ViDe MPEG-4 Working Group subcommittee was formed. The group believes that MPEG-4 has the potential to greatly enhance online learning, collaboration and resource sharing. Although MPEG-4 technology and deployment was still in its early stages, the goal of the working group was to actively engage industry in partnerships that would result in the creation of model applications. 

The ViDe MPEG-4 Working Group was chaired by Ms. Mairéad Martin of the University of Tennessee from 2000-2002, and is comprised of affiliates from Rutgers, Indiana University, University of Tennessee, Australian National University, Auburn University, the Georgia Institute of Technology, and the New World Symphony. The group draws upon the collective experience, expertise, and resources of individuals with backgrounds and in a wide variety of fields, including electrical engineering, information sciences, advanced networking, digital multimedia, Internet2 application development, and H.323 videoconferencing. The group strongly believes that early MPEG-4 deployments in the higher educational domain, especially when realized through private sector participation, will facilitate technology transfer and accelerate the widespread adoption of this emerging standard. 

The ViDe MPEG-4 Working Group is interested in the capabilities of MPEG-4 technologies of meeting e-learning, e-medicine and equitable access needs. In 2001, the ViDe MPEG-4 Working Group released the Request for Information on MPEG-4 Technology Development Solicitation of Interest in Cooperative MPEG-4 Application Development. The RFI was released to identify industry partners interested in collaborative application development and ascertain the state of existing technologies. In addition, the group sought to encourage the adoption of the standard by promoting awareness of its capabilities in the academic community and beyond by publishing this overview of the history and state of MPEG-4 development. 

Background on the MPEG Organization
The Motion Pictures Expert Group (MPEG) was formed in 1987 as an international coalition of industry experts dedicated to the development of standards for digital multimedia technologies. The first standard developed by this group, MPEG-1, was released in early 1992. This standard targeted audio and video technology primarily for compact discs. Because of the extremely low resolution and poor video quality, MPEG-1 was viable for only low data rate CD-ROMs and few Internet applications. 
Two years later in 1994, MPEG-2 was introduced as the successor to MPEG-1. This standard targeted video required for high definition digital television. The format used by MPEG-2 supported full screen resolutions and high quality video. Today, DVDs utilize this standard for playing digital movies. 

The latest standard to emerge from the Moving Picture Experts Group has the capability to revolutionize online content delivery. Started in July 1993, MPEG-4 has benefited from sizeable research and development. The standard provides a wide range of capabilities suitable for the diverse needs of the multimedia industries, including compatibility with other major standards such as H.263, the Virtual Reality Modeling Language (VRML) and the Synchronized Multimedia Integration Language (SMIL). 

The next generation of MPEG technology, MPEG-7 is a standard that actually describes the multimedia content so that users can search and retrieve more effectively and efficiently than they could using the common text-based search engine. It is a standard developed primarily for describing the attributes and features of digital content. These descriptors are based on catalogue (title, creator, rights, etc.), semantic (who, what, when, where information) and structural features of the multimedia content. This technology leverages the data representation formally defined by MPEG-1, MPEG-2 and MPEG-4. MPEG-7 uses XML Schema as the language for content description and should be interoperable with other applications that use XML. 

MPEG-21 is the most recent standard to be developed by the MPEG organization, and aims to be an encompassing standard that would bind together the delivery technology and digital intellectual rights protection for MPEG-based multimedia on any platform and for any device. The purpose of MPEG-21 is to understand how these various platforms and devices fit together and to develop new standards that may be required for its implementation if any gaps exist. Currently, there are seven different parts to the standard and it is due for completion sometime in late 2004. 

The MPEG-4 Community
There is a variety of MPEG-4 “players” involved in the standardization, development and licensing of this revolutionary technology. These can be divided into those that are responsible for formulating and finalizing the standard, those that are developing and coding compliant software to use the standard’s features, those that deal with the licensing issues, and end users. Each of these organizations, forums and vendors play an important role in getting this technology from the drawing board to the desktop. They will be examined in detail below.

There are three primary groups that are responsible for the development of the standard, the MPEG-4 Industry Forum (M4IF), the International Organization of Standardization (ISO) and the Internet Streaming Media Alliance, Inc. (ISMA). Each is explicitly involved in the formulation and evolution of this emerging standard. All of them share the one common goal of bringing this technology out of the planning committees and into everyday use. 

The MPEG-4 Industry Forum was organized on May 29, 2000 as a not-for-profit corporation "To further the adoption and widespread use of the MPEG-4 Standard, by establishing MPEG-4 as an accepted standard among application developers, service providers, content creators and end users." Based in Switzerland, M4IF is open to all parties that support this goal. M4IF carries on activities outside of ISO/IEC's scope, such as: promoting the MPEG-4 Standard, and serving as a single point of information on MPEG-4 technology, products and services; initiating discussions leading to the potential establishment of patent portfolios outside of M4IF in order to grant licenses to all applicants throughout the world under reasonable terms and conditions that are demonstrably free of any unfair competition; organization of MPEG-4 exhibitions and tutorials; and carrying out interoperability tests. Since its official establishment, over 100 companies have joined the M4IF. The ViDe MPEG-4 Working Group was a member of M4IF from 2001-2002.
The ISO is a worldwide federation of national standards bodies from some 140 countries, one from each country. ISO is a non-governmental organization established in 1947. The mission of ISO is to promote the development of standardization and related activities in the world with a view to facilitating the international exchange of goods and services, and to developing cooperation in the spheres of intellectual, scientific, technological and economic activity. ISO's work results in international agreements which are published as International Standards. 

The ISMA is a non-profit corporation formed to provide a forum for the creation of specifications that define an interoperable implementation for streaming rich media (video, audio and associated data) over IP networks. The ISMA provides a forum for the creation and sponsorship of market and user education programs to accelerate the demand for products based on these specifications. The ISMA maintains relationships and liaison with educational institutions, government research institutes, other technology consortia, and other organizations that support and contribute to the development of relevant specifications and international standards. In developing the specifications, the ISMA utilizes relevant, established standards that exist and proposes additions or refinements as needed to relevant standards body efforts that are still in development.

There are numerous individual vendors who are hard at work in formulating software that will use this technology. Several notable examples include Apple, Phillips, Sun and Envivio.
Apple developed its own ISO-compliant MPEG-4 video codec with the goal of providing the highest quality results across a wide spectrum of data rates - from narrowband to broadband and beyond. Their codec offers compression times and video quality that rival those of the best proprietary codecs available, and it claims to provide true interoperability with other MPEG-4 players and devices. 

Philips' MPEG-4 development package, WebCine, is an end-to-end MPEG-4 solution for advanced Internet streaming. WebCine allows streaming to extend beyond computers to emerging wireless and broadband consumer platforms. This turnkey solution can encode video and audio content at any desired quality: distributing MPEG-4 streams from the WebCine server, it enables consumers to view the content using the free-downloadable WebCine player. Working with major industry partners, Philips has proven the strengths of its MPEG-4 technologies, not only for authoring and content delivery, but also for security and controlled distribution of digital content over the Internet. 

Sun has actively participated in defining and developing the MPEG-4 standard, which includes the Java Application Engine in a component know as MPEG-J. MPEG-J is a programmatic system which specifies an API for interaction of Java code as part of the media content with MPEG-4 media players.

Envivio is a leading developer of end-to-end MPEG-4 solutions utilizing a rich set of integrated streaming media elements: high performance audio and video, two dimensional graphics and animation, providing a rich interactive user experience. Envivio maintains a worldwide perspective on creating MPEG-4-based solutions to enable broadcasters, distribution network operators and content developers to build new revenues and utilize the efficiencies of targeting content at the full range of MPEG-4 capable devices. The Envivio Solution includes various components to create, encode, protect and distribute MPEG-4 content: the Envivio Encoding Station for offline encoding and protection of MPEG-4 audio and video, the Envivio Broadcast Studio for authoring complete MPEG-4 applications, the Envivio plug-in to the RealSystem Server, to distribute MPEG-4 content over the Web and broadcast networks, and the EnvivioTV™ plug-in to the RealOne™ and RealPlayer™ to retrieve and playback MPEG-4 content.

MPEG LA was tasked to facilitate the development of joint licenses for MPEG-4 and other emerging technologies. MPEG LA had the goal of pioneering one-stop technology standards licensing, starting with a portfolio of essential patents for the international digital video compression standard known as MPEG-2, which it began licensing in 1997. One-stop technology standards licensing enables widespread technological implementation, interoperability and use of fundamental broad-based technologies covered by many patents owned by many different patent holders. MPEG LA states that it provides users with fair, reasonable, nondiscriminatory access to these essential patents on a worldwide basis under a single license. The MPEG-2 Patent Portfolio License now has approximately 350 licensees and includes almost 400 MPEG-2 essential patents owned by 19 patent holders. 
Functionalities Overview

The major motivation behind the development of MPEG-4 was to create a standard that supported low bitrate streams of data for media-rich applications. MPEG-4 technology will play an important role in extending the capabilities of PDAs and mobile phones. The specifications of this new standard will allow media-rich applications, which in the past were associated with high bandwidth and top-of-the-line desktop PCs, to be delivered to mobile devices over wireless and G3 networks. 

Currently, MPEG-4 is broken down into 8 separate parts.

· ISO/IEC 14496-1 (Systems)

· ISO/IEC 14496-2 (Visual)

· ISO/IEC 14496-3 (Audio)

· ISO/IEC 14496-4 (Conformance)

· ISO/IEC 14496-5 (Reference Software)

· ISO/IEC 14496-6 (Delivery Multimedia Integration Framework)

· ISO/IEC 14496-7 (Optimized software for MPEG-4 tools)

· ISO/IEC 14496-8 (Carriage of MPEG-4 contents over IP networks)
The following paragraphs will briefly describe the main features supported by the MPEG-4 standard.  It is important to remember that we may never see every feature of this vast standard implemented in a single application, although profiles exist supporting the inclusion of all existing tools. 

MPEG-4 is object oriented, meaning the final product of an MPEG-4 application is rendered by the player as objects in a scene. Rich 3-D applications can be created using the extensions MPEG-4 Systems provides to VRML, by defining 2-D nodes for natural objects and for streamed audio and video. In addition, it provides efficient compression for VRML type information called BIFS (Binary Format for Scene Description). With the ability to move around a virtual room containing an object emitting sound, MPEG-4 is capable of generating true 3-D audio environments. Using environmental spatialization, MPEG-4 has the ability to change the represented acoustic and physical characteristics of a room for an enhanced experience of synthetic or natural music.
The XMT (extensible MPEG-4 textual format) framework provides an XML-based text version of BIFS. This enables interoperability between MPEG-4, X3D (extensible 3D), and SMIL by representing MPEG-4 3-D scene descriptions using textual syntax. X3D is a standard developed by the Web3D Consortium to replace VRML. 
MPEG-4 Systems also provides the functionality to merge two or more objects (natural or synthetic) and render the product in a single scene. Using this flexmux technology, objects can be recycled or re-used, or mixed with stored and streaming media.  Flexmux allows for the creation of a scene consisting of objects that may be originating from or physically stored at different locations.

The MP4 file format is extremely flexible and extensible. It allows for the management, exchange, authoring and presentation of MPEG-4 media applications. MPEG-4 Systems provides the ability to protect and manage content. Through Intellectual Property Management and Protection (IPMP), MPEG-4 can protect an entire rendered scene, or individual objects contained in that scene. Each protected object is assigned a unique number or code that can be referenced by MPEG-4’s IPMP enforcement mechanism. 

MPEG-4 Visual provides a natural coding algorithm that is able to produce usable media at a rate of 5kb/s and QCIF resolution (144 x 176 pixels). This makes motion video possible on mobile devices. MPEG-4 Visual describes 30+ profiles that define scene resolution, bitrate, audio quality, etc. to accommodate the different needs of different applications. There is a Simple Visual profile for MPEG-4 that provides the most basic audio and video at a bitrate that scales down to 5kb/s. This profile is extremely stable and is designed to operate in exactly the same manner on all MPEG-4 decoders. The Studio Profile is used for applications involved with digital theater, and is capable of bitrates in the 1GB/s range. 

Fine Granularity Scalability mode allows the delivery of the same MPEG-4 content at different bitrates. MPEG-4 Visual has the ability to take content which is intended to be experienced with a high bandwidth connection, extract a subset of the original stream, and deliver usable content to a PDA or other mobile device. Error correction built into to standard allows for users to transition to lower bitrate streams if connection degradation occurs due to lossy wireless networks or congestion. Objects in a scene may also be assigned a priority level that defines which are and are not viewed during network congestion or other delivery problems. The MPEG-J extension defines a set of Java API’s that allows for the use of Java classes in MPEG-4 content. These can be used by authors to control how an MPEG-4 player renders a particular scene depending on operating characteristics of the hardware, or particular delivery system that is used. It can also be used to define a set of rules that gracefully degrades an MPEG-4 scene if there are errors detected in the stream delivery.
MPEG-4 Visual supports a coding algorithm for synthetic media enabling objects in a scene to be synthetically generated. A synthetic face or avatar is available with a set of defined points that control and animate facial movement. The movements can be synchronized with any audio or event using such technologies as SMIL.  Any choice of texture can be applied to the avatar in order to represent individuals or to just personalize the synthetic face. Textures may be applied to all synthetically generated objects in an MPEG-4 scene. 

MPEG-4 Audio offers tools for natural and synthetic audio coding. The compression is so efficient that good speech quality is achieved at 2kb/s. CD quality mono music is obtained streaming 64kb/s of data. Synthetic music and sounds are created from a rich toolset called Structured Audio. Each MPEG-4 decoder has the ability to create and process this synthetic audio making the sound quality uniform across all MPEG-4 decoders. Structured audio can be compared to the MIDI standard used to create digital music today. 

The Audio toolset contains a Text-To-Speech engine for generating human speech from a text stream. Combining the features of the speech engine with an animated avatar, it is possible to create a complete audio-visual talking head. Synthetic representation requires only a small fraction of bandwidth used when compared to streaming a natural speech or newscast. Text streams, facial control and synchronization data are sent to the decoder instead of encoded audio and video to conserve network and device resources.  
The last component covered is called DMIF (Delivery Multimedia Integration Framework). This framework provides abstraction from the transport protocol (network, broadcast, etc.), and has the ability to identify delivery systems with different quality of service (QoS). QoS level can be specified as finely as a single object in a rendered scene. DMIF also abstracts the application from the delivery type (mobile device vs. wired), and handles the control interface and signaling mechanisms of the delivery system. The framework specification makes it possible to write MPEG-4 applications without in-depth knowledge of delivery systems or protocols.
Potential Applications for R&E

MPEG-4 applications in the e-learning, e-medicine and telemedicine, and virtual reality domains are of particular, but not exclusive, interest to the ViDe MPEG-4 Working Group. Our specific interest is in the potential of MPEG-4 to enhance data mining and content management, rights and access management, annotation, metadata, audiovisual object interaction and manipulation, audiovisual objects in 3-D virtual reality environments, and scalable multimedia delivery, both realtime and on-demand. We are also interested in exploiting the capabilities of MPEG-4 to improve accessibility for end-users with disabilities. 

The ViDe MPEG-4 Working Group has identified the following application areas to be of particular import in the higher educational environment today and in the future:

E-learning

E-learning will benefit from MPEG-4’s increased interactivity within information sources. MPEG-4 provides for multiple content layers, which can be used to enhance the base information layer as bandwidth increases, thus providing incremental information at higher bandwidths. Multiple content layers can also offer alternate forms of content depending on actions taken by the information user. Particularly in MPEG-4-v2, as MPEG-J (MPEG-enabled Java) is integrated with content, alternate information streams can allow for streaming an array of alternate results as real-time feedback for complex simulations, examinations, or experiments.  

The 2-D and 3-D planes capable of carrying separate media streams will allow engineering students, for example, to build machines without requiring a CAD/CAM workstation, chemistry students to model complex chemical bonds and interactions, and meteorology students to track hurricane and tornado paths. Students in any discipline will be able to evaluate the real-time alternatives resulting from their choices in an overall information package that is bandwidth friendly and requires only an MPEG-4 plug-in for display.  

MPEG-4 e-learning features include support for synchronized text and metadata as well as the ability to capture, integrate and edit information objects in two- and three-dimensional fields.  Instructors will use MPEG-4 editors to add bookmarks, contextual annotations and metadata to video course lectures, as well as adding images, text, and contextual “mini-examinations” within a multimedia “lecture.” Added information streams for course content (e.g. scores and librettos synchronized to music performances), will provide highly integrated and interactive content in any discipline. Students will edit MPEG-4 objects at point-of-use by highlighting and annotating the relevant objects directly. Students will be able to take examinations, perform simulations, and otherwise interact richly with information at every stage of the learning process.  

MPEG-4’s variable bandwidth will drive interactivity deeply into the classroom, the library and the field as students interact with MPEG-4 streams on laptops and mobile PDAs. Architectural students will be able to capture building details using digital cameras on PDAs and encode them on MPEG-4 streams during field trips, for example. Those same building details and architectural features will be edited into building objects in an MPEG-4 content stream either onsite or back in the classroom.

MPEG-4 will enable electronic lab notebooks in which notes are synchronized with experiment observations captured in digital video and audio, while experiment milestones can be annotated with still images to document changes. Written annotations by multiple participants might be distinguished by color or font, or tied to digital certificates for authentication and data integrity. Audio streams can capture student comments as well as experiment results. A robust lab notebook standard might therefore very well emerge as a specialized MPEG-4 implementation.  

Contextual metadata - either Dublin Core to ensure interoperability with legacy data in other formats, or MPEG-7 for advanced multimedia indexing on a contextual metadata track, or both - will enable advanced data mining and discovery down to the base object level (e.g. a specific precipitant in chemistry experiments, a cellular abnormality in a biological experiment, or a variation in a musical score). This data mining will pull together relevant objects in varied formats, e.g. a score and a performance for a musical work, a VR simulation and a blueprint for an equipment or building assembly.

E-Medicine

E-medicine will benefit from the interactivity, synchronization and flexible bandwidth capabilities of MPEG-4 in much the same manner as e-learning. Telemedicine-the sharing of medical knowledge and resources across distances-has already transformed the medical field, enabling consultations between medical schools and rural hospitals, for example, as well as the sharing of information such as MRIs and CT scans across distances. However, MPEG-4 will not only greatly expand the reach of telemedicine, but has the potential to transform the practice of medicine and the instruction of medical students in significant ways.  

Telemedicine frequently requires a level and quality of detail for electronic information that until now could only be satisfied by MPEG-2. MPEG-4 addresses high-bandwidth requirements in several ways: MPEG-4 is designed to support QoS bandwidth reservation, and also supports variable bandwidth at the object level, so that for an MRI or X-Ray, high bandwidth can be reserved for objects of interest such as tumors, shadows, or breaks, while other objects of lesser or no interest are allowed to “fall away.”  In addition, alternate content layers for the objects of interest can be provided in alternate information streams, allowing the receiving physician to examine the tumor in context, and then in progressive enlargements.  Lab results of tumor resections, blood work, relevant articles or abstracts, etc. can be transmitted in the same MPEG-4 content package, providing the receiving physician with multiple information streams for diagnosis and treatment. 

E-medicine, a broader application area, involves the use of electronic information in every area of medical practice.  MPEG-4 will allow students to practice “virtual surgery” in 3-D simulations and to evaluate symptoms, make diagnoses and receive feedback in virtual examinations. 

In the practice of e-medicine, the bandwidth scalability of MPEG-4 will allow attending physicians to examine patients and capture vital signs monitoring video, audio and still image information streams which reside in MPEG-4 “patient charts.”  These charts can be updated by nurses and physicians on duty, and updated information can be automatically forwarded to the attending physician’s home or office for remote case management. Similar to MPEG-4 lab notebooks, these patient charts can be annotated, linked via metadata to articles, updated with MRIs, lab work, diagnostic interviews, prescriptions and treatments, and searchable via MPEG-7 and other contextual metadata, to provide granular patient management, but also to aid in diagnosis and treatment of related cases. MPEG-4v2 security and encryption features will protect patient privacy even as patient case studies are used to advance medical knowledge and diagnosis. 

Equitable Access

As web-based information becomes increasingly multimedia-based, there is concern that certain classes of disabled users may become increasingly disenfranchised.  Hearing-impaired users require captioning, and in some cases signing objects enlarged with increased object-level bandwidth, so that hand signs are completely intelligible at lower Internet1 bandwidths.  Sight-impaired users may need to choose between alternate content streams to enlarge certain objects in an MPEG-4 content stream.  Future integration with MPEG-7 in an MPEG-4 content stream may allow advanced non-textual indexing and access, including speech recognition indexing, of great benefit not just to sight impaired, but those with mobility impairments.

MPEG-4 Audio and Video Licensing
Acting as the licensing administrator for MPEG-4 audio patents, Dolby Laboratories, a leader in multi-channel sound technology, will be responsible for the MPEG-4 AAC Licensing Program. Dolby and the licensors will build on the existing and very successful MPEG-2 AAC program to address streaming, wireless, and multimedia applications. In a press release issued on March 26, 2002, Dolby has announced that it “will immediately begin offering MPEG-4 AAC licenses worldwide under fair, reasonable, and nondiscriminatory terms.” The MPEG-4 AAC Licensing Program is specifically targeted toward MPEG-4 applications, which include streaming, electronic media distribution, multimedia playback, and wireless applications. The MPEG-4 AAC Patent License Agreement will be available in April 2003.
Under the new license terms, licensees will pay the following royalty rates for MPEG-4 AAC products:

· Consumer/Non-Commercial Decoder. For a consumer (non-commercial) decoder product: $0.50 to $0.12 (volume-based) per channel 

· Royalty rates for PC-based software decoder products are $0.25 per channel, up to a maximum annual payment of $25,000 per legal entity

· Consumer/Non-Commercial Encoder. For a consumer (non-commercial) encoder product: $0.50 to $0.12 (volume-based) per channel 

· Royalty rates for PC-based software encoder products are $0.50 to $0.27 per channel (volume-based), up to a maximum annual payment of $250,000 per legal entity

· Professional/Commercial Decoder. For a professional (commercial) decoder product: $2.00 per channel 

· Professional/Commercial Encoder. For a professional commercial encoder product: $20.00 per channel

Note: There are no royalties or usage fees for content distribution in AAC format, either in electronic form or in packaged media.
The MPEG-4 AAC Licensing Program expands the existing MPEG-2 AAC Licensing Program, including several additional patents and product enhancements for MPEG-4. New MPEG-4 audio tools allow increased efficiency at lower data rates, error robustness, scaleable bit stream modes, and low-latency tools for high-quality real-time conferencing applications. 

MPEG LA and patent holders of the MPEG-4 Systems and Visual Patent Portfolio Licenses and the MPEG-J Patent Portfolio License after much wrangling and controversy, reached an agreement regarding the licensing of this technology in late June 2002. Official distribution of licenses is scheduled to begin in September 2002. Those parties who purchase a license agreement within six months will not be required to pay royalties on licensed products sold through the end of 2003. The terms of the license tie royalties for use only to MPEG-4 Visual products and services for which the content or service provider receives compensation. 

The proposed MPEG-4 Visual Patent Portfolio License will apply three models to three separate business environments: 

1. Current Cable Television, Direct Satellite Television and Over-the-Air Broadcast. In the case of current cable television, direct satellite television and over-the-air broadcast that one day may allow a broadcaster to address its broadcast to a specific viewer or subscriber (but not for environments which involve the Internet or are principally intended to be mobile), the manufacturer will pay a royalty of US $0.25 for the right to manufacture and sell each decoder and encoder (subject to annual caps per legal entity for the manufacture and sale of decoders and encoders in #2 below) and the party having the unique relationship of providing content service to the subscriber (e.g., cable television system or direct satellite provider) will pay a royalty of US $1.25 for the paid-up right to use a decoder to decode and use encoded MPEG-4 Visual information. 

2. Internet or Mobile Broadcast. In the case of Internet (wired and wireless) or mobile, annual royalties with annual limitations and thresholds will apply: 
a. for the manufacture and sale of decoders and/or encoders: US $0.25 per activated decoder and/or encoder subject to an annual cap per legal entity of $1,000,000 for decoders and $1,000,000 for encoders (to be paid by the manufacturer that offers functioning product for sale or distribution, either directly or through a chain of distribution, to the end user), but there is no royalty for the first 50,000 decoders and first 50,000 encoders in a calendar year sold or distributed by a legal entity (applies to no more than one legal entity in an affiliated group);

b. for the use of decoders and encoders to decode or encode MPEG-4 video (to be paid by the party that is the apparent source of such video to the consumer), a licensee may choose to pay US $0.25 per subscriber per year or US $0.000333 per minute of MPEG-4 video used, each subject to an annual cap of $1,000,000 per legal entity, or a $1,000,000 annual paid-up fee (with no royalty reporting obligation), but no royalty is payable on the first 50,000 subscribers during a calendar year (applies to no more than one legal entity in an affiliated group). Subscriber refers to each unique viewer for any part of a year, but where the content provider’s remuneration is not directly from subscriptions (e.g., advertiser-supported services), MPEG LA will work directly with Licensees to come up with a consistent method of counting subscribers that works with their business models. 

3. Stored Video. In the case of Stored Video (packaged media and video transmitted and stored for viewing for which a transactional fee is paid), the replicator or content provider will pay: 

a. US $0.01 per 30 minutes or part to a maximum of US $0.04 per movie; 
b. US $0.005 per 30 minutes or part thereof to a maximum of US $0.02 per movie where the content of the Stored Video is 5 years or older (after it was copyrighted or subject to be copyrighted), and

c. US $0.002 for a Stored Video of 12 minutes or less. 

MPEG LA will offer optional licenses under patents that are essential to the MPEG-4 Systems Standard and to the MPEG-J part of the MPEG-4 Systems Standard. The royalties for the MPEG-4 Systems (without MPEG-J) License will be:

1. Paid-Up License Including Right to Use. For a paid-up license including the right to use, US $0.15 per activated decoder subject to an annual cap per legal entity of $100,000 and US $0.25 per activated encoder subject to an annual cap per legal entity of $100,000 (to be paid by the manufacturer that offers functioning product for sale or distribution, either directly or through a chain of distribution, to the end user); and 

2. Stored Video. For Stored Video (packaged media and video transmitted and stored for viewing for which a transactional fee is paid), 

a. US $0.001 per 30 minutes or part to a maximum of US $0.004 per movie; 

b. US $0.0005 per 30 minutes or part thereof to a maximum of US $0.002 per movie where the content of the Stored Video is 5 years or older (after it was copyrighted or subject to be copyrighted), and

c. US $0.0002 for a Stored Video of 12 minutes or less (to be paid by the replicator or content provider). 

For MPEG-J, a non-assert under applicable patent claims will be available without the payment of royalties, in return for a mutual non-assert from the licensee under essential MPEG-J patents only. The initial term of both licenses will run through Dec 31, 2008.
Conclusion

MPEG-4 is an emerging technology that builds upon the successes generated by MPEG-1 and MPEG-2. It is a powerful and flexible standard, rich in functionality, customizable to fit the needs of institutions of higher learning, and interoperable with many existing systems already in place. It is an evolving standard that is just now beginning to live up to the realizations the original standard developers envisioned. 
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