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Abstract Intelligent Multimedia is not mere AI techniques for manipulating independent multimedia interfaces. It is an entire new computing paradigm with a computing logic and foundations being developed.  It is to be applied with multimedia interfaces to areas ranging from virtual reality tangible mediaxe "tangible media" \i and multimedia learning with interactive media, to television programming, telecommunications media, business and financial computing to multimedia commerce. The specific applications to TV programming motion pictures, and personalization is presented in brief here. There is a basis for the development to the foundations to human thinking and learning. Modern graphical interfacexe "graphical interface" \i techniques and explicit support for the user's problem-solving activities can be managed with IM. The principles defined are practical artificial intelligence and its applications to multimedia.  Multimedia AI systems are designed according to the new computing techniques defined. The concept of Hybrid Picture is the start to define intelligent multimedia objects. Trans-Morphing is the automatic hybrid picture transformation, which is defined and illustrated by a multimedia language. Visual dynamics based on general principles can be projected and the effects of scenes projected on viewers can be predicated. The ratings for TV programs might be predicted based on the relations amongst scene dynamics and viewer Dynamics.  xe "Double Vision Computing" \iThe basic technique to be applied is viewing the televised scene combined with the scripts as many possible worlds. Agents at each world that compliment one another to portray a stage by cooperating.  The IM agent computing techniques can be applied to define interactions amongst personality and view descriptions. The basis to a Haptic computing logic is developed and presented elsewhere. 





1. 1. Introduction


The growing use of digital technologies XE "digital technologies" \i  in film XE "film"  and television XE "television" \i  production and distribution is creating business opportunities for broadcasting and other media and entertainment companies. Digital technology needs to provide industry-specific solutions and services to these companies that will accelerate process transformation, achieve effective cost reduction and establish new markets. Major global telecommunications and media industries have formed partnerships with computing business, for example IBM XE "IBM" \i , and are on their way to a wide range of solutions for telecommunications, cable TV, wireless, broadcasting, and entertainment industries, as well as for the Internet service providers.

The paper is towards a scientific and practical basis to the above areas.  Section 2 starts with motion picture and morphing applications. Morphing and virtual reality XE "Morphing and virtual reality" \i  is examined. A new technology is offered by the author called Macrodot Morphing applying virtual computing as a technical basis to interactive computing to design digital movies. The video technologies are examined on the specific video compression XE "video compression" \i , storage XE "storage and retrieval" \i , and retrieval areas. 

2. 2. Motion Pictures and Morphing
Major computing and telecommunications XE "telecommunications" \i  companies have started on comprehensive interactive media XE "interactive media" \i  development facilities. IBM’s Interactive Media is committed to maximizing new media technology and has offered technologies to the fast-emerging digital era at the Annual American Film Market, XE "Annual American Film Market," \i  held at Santa Monica, California, February 1998. IBM had been the Technology Sponsor at the American Film Market. Filmmakers, producers and distributors are making digital technology a key component of their motion picture XE "motion picture" \i  production, business planning XE "business planning"  and marketing efforts. Some are specializing in designing integrated media solutions such as Web sites, CD-ROM XE "CD-ROM" \i s, multimedia Kiosks XE "multimedia Kiosks" \i , for example Siemmens XE "Siemmens" \i , and digital video XE "digital video" \i . At the forefront of decision making are questions regarding the most effective way to protect and manage content, reduce costs and expand marketing to better compete in global markets.   Such technology had also been promised on a technical report and venture plan written by the author in 1996 on Intelligent Multimedia applications and presented to a major media company or two. Digital technologies in film/TV are opening the door to a variety of exciting new business opportunities for media and entertainment companies.

During the last three years, in particular, IBM has focused its efforts to providing digital technology solutions to the entertainment industry to enhance its renowned technology expertise.  It has worked closely with leading global entertainment and broadcast companies to develop industry-specific solutions and services that will accelerate process transformation, achieve effective cost reduction and establish new markets.

2.1 3. Liquid Morphing and Morph Gentzen- The Virtual Mirror of Narcissus 

Excerpts from Nourani, C.F. 1999,"Virtual World Models, Illusion, and Morphs," IMK, Netsapnnung.org .Morph Exhibits by Monika Flieschamnn.

"As long as he does not know himself" 

Narcissus XE "Narcissus" \i  drowned in himself. The reflection on a water surface flooded by waves is dwindling. The access to the self remains closed. Central theme is the transition from the upper to the lower world, the transition from the rational world to the spheres of unconsciousness and vice versa. From the unconsciousness the ego juts out as the consciousness. But man only finds to his self, when he brings unconsciousness and consciousness into accord. At this point the process of individuation and cognition begins. The fountain - sole element of the setting - is a metaphor for a digital universe, which is opened by the observer's eye.

The Narcissus of the media age is watching the world through a liquid mirror that questions our normal perception. A glass mirror has no inner life retaining our image. The digital image, however, can be stored, manipulated, and altered within the computer. In "Liquid Views XE "Liquid Views" \i " the mirror becomes the actor. The transformed, hallucinatory image originates on the other side of the mirror, which normally is not accessible to us. Morpheus the "shaper" - a son of the god of sleep - appears in men's dreams in changing characters. He gave the technique of morphing its name. Liquid morphing XE "Liquid morphing" \i  is a term Flieshmann et.al. have introduced. The computer in real time (Real-time Morphing) alters the images’ shape. 

 “Water surface, gentle waves, water sounds causes us to believe in an artificial nature. "Liquid Views" replicates the rippling water effect of gentle waves found in a well. The visitor approaches and sees his image reflected in the water - embedded in a fluid sphere of digital imagery. He tries to intervene, to touch the water surface and generates new ripples. Increasing the water movement too much, overstepping his limits, the viewer distorts his telemetric reflection. The more he intervenes, the more his liquid view dissolves. After a time, while not touched, the water movement becomes calm again and returns to a liquid mirror.” 

Interaction by touching: The realistic impression of the simulated water seduces the viewer to stroke the horizontal projection screen. By touching the water surface (sensitive glass) he changes his image by haptic control, like image change in floating water. The innovative interface allows an intuition-based interaction with the computer. Narcissus is the myth of the profound moment when man looks at himself and questions himself.  The virtual image supports our capacity for observing our world both in the (perceptive) reality and in (reflective) virtuality. Touch becomes vision. 

 “Liquid Views - the virtual well of Narciss" is a media Art installation comprised from: Virtual Mirror / Identity System; touch sensitive interface into the virtual world; immersed in the telecommunication world; a metaphor of being "on-line as navigators"; a poetic interactive computer / video installation; the body becomes the interface to a spatial experience. It has been on exhibitions worldwide. The spatial installation - a combination of computer, video and a sensoric interface - involves the visitor as a performer and shows him a different view on himself.

The main goal is to externalize consciousness, also see (Nourani 1998b,99d), to make visible the communication between the individual person and the virtual selves. Touch is the interface into the virtual world, into a different spatial experience.  From the scientific and artistic approach "Liquid Views" confronts the observer with himself and examine how we react to our quickly changing surroundings. The body becomes an interface to a spatial experience in a virtual reality where it can itself determine how things are observed and the speed of the spatial experience itself.   "Liquid Views" is shown at numerous museums and festivals worldwide. The work is included in the permanent exhibition of the ZKM-Mediamuseum in Karlsruhe, October 1997.

Special algorithms generate the water forms and sounds. The installation is complemented by an invisible video camera installed under the screen. Texture-mapping the video pictures of the viewer in real time creates the final image. The reflection melting is initiated by touching the sensitive screen. Different methods of digital image synthesis are used for interaction and image processing. Embedding video into virtual environments in real-time shows the wide possibilities of digital interactive television. 

"Liquid Views" is transformed from an interface, which extended perception through touching the own image into an immersive spatial installation. A mirror has no ‘inner life’ to retain images. However, the digital images can be stored, manipulated and altered within the computer. In "Liquid Views" the viewer changes his image by haptic control, as in image change in floating water. Based on the myth of Narcissus, a water surface interface is used. The realistic impression of the simulated water seduces the viewer to stroke the horizontal projection screen. The melting of reflections is initiated by touching the sensitive screen. 

Inserting video into virtual environments in real-time shows the future possibilities of digital interactive television. The world of illusions confronts aspects of virtuality and reality in a magic mirror. The approaching visitor will notice that he is changing the picture. Vision changes from impression to reality. Getting closer the image trembles and becomes unclear. Shadows are produced, and finally the gestures become distorted. He perceives changes in presentation, which are calculated by closeness and distance.  When the visitor is leaving only his shadow remains.

The innovative interface between man and machine allows an intuition-based interaction with the computer (image processing).  The spectator influences the virtual picture only through gesture and body movement. He is put into the picture by an invisible camera. Algorithms of the computer vision interpret the visitor’s position. The video picture is transformed by real-time algorithms which are especially designed for the hardware (texture mapping, real-time morphing). To touch water surface, to influence a mirror by body movements are reactions, which correlate with reality. The interface with the machine is imperceptible. Threading the elemental references, the works become Virtual Reality

.(Nourani 2000,2002)

4. Personality and TV Programming Preliminary Glimpse

Applying artificial intelligence programming,  combining personality descriptions, scenarios projected to be viewed, and scene objects can define projected scene dynamics. Combining single personality dynamics, scenarios, and their relations to reason to define scene dynamics to be viewed. What the dynamic epistemic computing [Nourani 91,94] defines is not exactly a situation logic [Barwise 85a,b] sense. The situation and possible worlds concepts are the same as Barwise. However, we define epistemics and computing on diagrams, with an explicit treatment for modalities. The treatments of modalities are similar to [Hintikka 61] Model Sets. 

The correspondence of modalities to Possible Worlds and the containment of the possible worlds approach by our generic diagrams techniques implies we can present a model-theoretic formulation for the dynamics of the possible worlds computing.  Starting with the formal representation of epistemic states as presented by [Nourani 91,94], the generalized diagram formulation of possible worlds, and the encoding of epistemic states by G-diagrams and ordinals we can define epistemic computation on diagrams. Now let us examine the definition of situation and view it in the present formulation. 

Definition 2.1 A situation consists of a nonempty set D, the domain of the situation, and two mappings: g,h. g is a mapping of function letters into functions over the domain as in standard model theory. h maps each predicate letter, pn, to a function from Dn to a subset of {t,f}, to determine the truth value of atomic formulas as defined below.  The logic has four truth values: the set of subsets of {t,f}.{{t},{f},{t,f},0}. The latter two corresponding to inconsistency, and lack of knowledge of whether it is true or false. []

Due to the above truth values,, the number of situations exceeds the number of possible worlds. The possible worlds are the situations with no missing information and no contradictions. From the above definitions the mapping of terms and predicate models extend as in standard model theory. Next, a compatible set of situations is a set of situations with the same domain and the same mapping of function letters to functions. In other worlds, the situations in a compatible set of situations differ only on the truth conditions they assign to predicate letters.

Definition 2.2 A G-diagram for a structure M is a diagram D<A,G>, such that the G in definition above has a proper definition by a specific function set.(
Remark: The minimal set of functions above is the set by which a standard model could be defined by a monomorphic pair for the structure M.
The dynamic of epistemic states as formulated by generic diagrams [Nourani 91,94] is exactly what addresses the compatibility of situations.  What it leads us to is an algebra and model theory of epistemic states, as defined by generic diagram of possible worlds. To decide compatibility of two situations we compare their generalized diagrams. Thus we have the following Theorem.

The compatibility principle <Nourani 1994> Two situations are compatible iff their corresponding generalized diagrams are compatible with respect to the Boolean structure of the set to which formulas are mapped (by the function h above, defining situations). The principle is proved as a theorem in (Nourani 94).  By applying KR to define relevant worlds, personality parameters,  combined with context compatibility and scene dynamics can be predicated.

4.1 Personalities and Content

 A preliminary overview to context abstraction and meta-contextual reasoning is presented from our [Nourani 96d,97b]. Abstract computational linguistics with intelligent syntax, model theory and categories is presented in brief. Designated functions define agents, as in artificial intelligence agents, or represent languages with only abstract definition known at syntax. For example, a function Fi can be agent corresponding to a language Li. Li can in turn involve agent functions amongst its vocabulary. Thus context might be defined at Li. An agent Fi might be as abstract as a functor defining functions and context with respect to a set and a linguistics model as we have defined in[Nourani 96d,f]. Generic diagrams for models are defined as yet a second order lift from context. The techniques to be presented have allowed us to define a computational linguistics and model theory for intelligent languages. Models for the languages are defined by our techniques in [Nourani 95b,96f]. KR and its relation to context abstraction is defined in brief. The role of context in KR and NL systems, particularly in the process of reasoning is related to diagram functions defining relevant world knowledge for a particular context. The relevant world functions can proliferate the axioms and the relevant sentences for reasoning for a context. A formal computable theory can be defined based on the functions defining computable models for a context[Nourani 96d,97b].

4.2 Viewers and VR 

Viewer dynamics based on general principles can be projected and the effects of scenes projected on viewers can be predicated. The ratings for the shows can thus be predicted based on the relations amongst Scene Dynamics and Viewer Dynamics. 

The real-life situation is overlaid with the "displaced" virtual scenario in order to create the impression that the image objects dissolve trance-like into floating light objects and landscapes. This is a visual trip into unknown terrain. It shows the virtual possibilities of space and its contents as a way out of the real space.

2.2 4.3 Affection and Virtual reality


An “affective wearable XE "affective wearable" \i ”(Picard-Healy 1997) is a wearable system equipped with sensors and tools which enables recognition of its wearer's affective patterns. Affective patterns might be impressions of emotion such as a joyful smile, an angry gesture, a strained voice or a change in autonomic nervous system activity such as accelerated heart rate. Applications of affective wearable and a prototype which gathers physiological signals and their annotations from its wearer is presented.

      Preliminary experiments of its performance are reported for a user wearing four different sensors and engaging in several natural activities.  (Beechem 1995, Galyean 1995)  explore and develop methods for creating narrative coherence in a 3-D immersive environment. The liquid morphing XE "liquid morphing" \i  project endeavors to construct Alice's Wonderland. With virtual reality goggles and gloves, the body is exposed to new spatial experiences. The body is the interface between the interior and the exterior, between reality and virtual reality. Paradigms that include the organization if information in virtual space, telepresence, information linking and interaction with objects in virtual space are presented in (Nourani 1999ab-2000).

2.3 4.4 Visual Action  and Motion 

Virtual real-time vision XE "Virtual real-time vision" \i  might be on its way to becoming a significant medium for human-computer interaction and spatial navigation (Nourani 1998d,99f). Inference-rich applications include virtual assistants;  digital coaches for dancers and athletes; vision-driven VR applications; safety monitors, and traffic control are some applications. Some parts of these applications have already been prototyped.

     Connecting perception XE "perception"  to inference and determining what inferences should be applied remain difficult problems. Efforts toward action-understanding may require or spur advances in non-rigid motion tracking, event perception, inference and learning, causal and temporal reasoning, plan recognition, and models of intentionality. Important areas might be visual representations for motion interpretation, motion pattern classification for articulating bodies, the spatial structure of actions, interpreting gestures in context, inferring context from video/audio, perceptual modalities, and inference over approximate and noisy data.                      Learning relations between perceptual data-streams and task semantics, high-level models of action and intention, plan recognition given perceptual sensing, learning and recognizing procedures from video are further areas.

The author’s Visual Computational Linguistics XE "Visual Computational Linguistics" \i  and visualization project since 1994 has introduced multiagent visual perception and computing on several areas. The double vision computing and spatial navigation project (Nourani 1998f,99a,99d)  and visual computational linguistics  (Nourani 1999g) are examples. The spatial computing project applies some new KR techniques with G-diagrams and applications to define computable models and relevant world reasoning. G-diagrams are diagrams defined from a minimal set of function symbols that can inductively define a model. G-diagrams are applied to reasoning by model localized representations and a minimal efficient computable way to represent relevant knowledge for localized AI worlds.

Diagrammatic reasoning is defined in terms of inferences directed by the G-diagrams for models (see the preceding chapters). We show how computable AI world knowledge is representable. An overview to a reasoning grid with diagrams is presented. The Morph Gentzen Logic XE "Morph Gentzen Logic" \i  for computing for multimedia is new projects with important computing applications since our papers for diagrammatic reasoning. There is a tree computing basis with agents on multimedia objects to characterize spatial vision. The project has been applied to design AI systems for spacecraft  vision applications and terrain logics. A basis to spatial multiagent visual space navigation is presented.

2.4 5. A Virtual Morph Basis To Real Motion Pictures


2.4.1 5.1 Virtual Trees 
By a virtual tree XE "virtual tree" \i  we intend a term made of constant symbols and Skolem functions terms, as in proof trees in the preceding chapters, where there are agents or object names specified on the tree, where the outer most function is the root. Morphed Gentzen Virtual Tree Computing
(Nourani 1997b, 1999a) is a practical computing design where virtual trees can be formed with arbitrary splines (section 3.3). It is the deductive mathematical basis for what we might call Mcordot Morph computation. Macrodots are virtual intelligent objects on virtual trees. Macrodot morphing applied morph Gentzen to virtual trees and splines or to the trees formed with intelligent object macrodot encapsulating virtual trees.

      Morph Gentzen mathematics defines syntactic morphing to be a technique by which infinitary definable structures are morphed mapped via their defining functions to new structures. The deduction rules are a Gentzen system augmented by two rules Morphing, and Trans-morphing. The Morph Rule - A structure defined by the functional n-tuple <f1,...,fn> can be morphed to a structures definable by the functional n-tuple <h(f1),...,h(fn)>, provided h is a homomrphism of abstract signature structures. The Trans-Morph Rules- A set of rules whereby combining structures A1,…, An defines an Event {A1,A2,...,An}. The combination initiates new sequents yielding B as the consequent structure.

      As the preceding chapters presented the deductive theory is a Gentzen system in which structures named by parameterized functions; augmented by the morph and trans-morph rules. Macrodot morphing applied Morph Getnzen to trees with abstract intelligent objects on virtual trees. The idea is to do it at abstract models syntax trees without specifics for the shapes and topologies applied. Specific spline modeling techniques are presented in section 3.3.

2.4.2 5.2 Plans and Virtual Morphs for Motion Pictures  

A plan is a sequence of operations in the universe that could result in terms that instantiate the truth of the goal formulas in the universe. That's what goes on as far as the algebra of the model is concerned. Generic diagrams for models (see chapter 6), G-diagrams, are applied to build models with a minimal family of generalized Skolem functions.  The minimal set of function symbols are those with which a model can be built inductively. It is a new view of planning prompted by our method of planning with G-diagrams and virtual Skolemized trees. It is a model-theoretic view.

Proof-theoretically a plan is the sequence of proof steps that yields the proof for the goal formula. In planning with G-diagrams that part of the plan that involves virtual Skolemnized trees is carried along with the proof tree for a plan goal. By allowing proof-tree leaves get instantiated with non-atomic formulas, we get more general notions of a proof. In our 1994 on papers (chapter 5 references) we also instantiate proof tree leaves with virtual Skolemized trees. Thus virtual trees are substituted for the leaves. Existentially quantified diagrams carry a main deficit- the Skolemized formulas are not characterized. Hilbert's epsilon symbol may be applied to solve this problem. We then define Hilbert models to handle the proof-model problems.

The idea is that if the virtual proof tree is constructed then the plan has a model in which the goals are satisfied. The model is a standard model of the AI world for which the virtual Skolemized trees were constructed. The mathmatical basis ensures the Virtual Proof Tree techniques are sound and complete. The virtual tree planning and morphing is applied with the modelling techniques in section 3.3 to create motion pictures on a venture project planned by the author. It applies morphing to virtual tree models with macrodome highlights.

3. 6. Intelligent and Interactive Cinema

6.1 Interactive Cinema


Before we journey onto our virtual morph Gentzen and motion picture XE "virtual morph Gentzen and motion picture" \i  project let us start with some preliminaries being carried out at the MIT Media lab, Davenport’s group, are example areas being explored starting with Davneport (1993).  Concept script programming XE "Concept script programming" \i , for example  (Evans 1991) and intelligent multimedia planning XE "intelligent multimedia planning" \i  for interactive multimedia (see chapter 5) is where some further projects might be carried out at.  In most interactive titles, the interaction is limited to navigation through an information space. The idea of this piece is to encourage several audience members to adopt a style of thinking for the story framework, downplaying navigation and encouraging communication and cooperation among widely dispersed participants.

A fictional scenario XE "fictional scenario" \i  asynchronous interaction in real-time implementation played out over the World Wide Web with messages. Slow video transmission speed across the WWW limits the designed system. Another project is the Dream Machine-a distributed, interactive narrative designed to engage a large, widely dispersed society of audience. It uses the techniques of cinema, theater, and architectural space design to improvisationally craft a playful, lyrical, emergent story experience in close collaboration with its society of co-actors.

The Dream Machine project applies Java for its Web implementation. As script examples M. Haliday’s research based on (Davenport 1993) grapples with a long-standing topic - story design and story engine. While the viewer controls the line of their experience, a software story agent orchestrates the passage from introduction, through conflict, flight, discovery and final moment. The agent tracks story-element, thread, and character and makes choices according to a matched pattern. 

3.1 6.2 Intelligent Multimedia Film


Creative thoughts applied with Intelligent Multimedia XE "Intelligent Multimedia Film" \i  techniques are new paradigms which are proposing for intelligent motion picture design.  The computing techniques with Moroph Gentzen deductive system and its models as presented in chapter 3 are planned ventures. Basic application areas we start with as examples are designing predefined visual scenes with diagram composition and combination for scene dynamics. Artificial Intelligence reasoning and planning can be applied to define scene dynamics based on scene descriptions and compatibility relations.

The project allows us to create or predict scene dynamics. Frames and casts XE "Frames and casts" \i  can be predicated with choice functions selections based on what is stored at the knowledge-base and what the script prescribes.  It further allows directors and producers to preexamine scenarios, alter direction, and interactive edit films.  Scenarios  can be cast with preliminary description and interacted with on the Intelligent Multimedia Film Design system. It is a venture presented in 1996 by the author.

3.1.1 6.3 Models, Mannequins, and Motion

There are several modeling techniques applied to design artificial character motion pictures with human models. The basic variations are segmented XE "segmented models" \i , seamless-one piece, and spline-based. XE "seamless and spline-based models" \i   A specific technique called wireframe modeling is based on a series of curved lines called splines. Sometimes packages of parametric surfaces. Parametric surfaces are free from curved surfaces that can be manipulated by bending or straightening the splines. 

 What is called Bezier splines XE "Bezier splines" \i  are techniques that alter their mesh model directly on its surface. Alternate form called NURBS XE "NURBS" \i  influence the mesh with a control hull. Beziers allow one to curve the spline by manipulating its direction line. NURBS apply a set of control vertices augmented with a geometric matrix called the surface control hull.  The hull acts as a structure to the spline and controls the shape of the surface. Spline-based models describe a flexible surface mesh. There are polygon-based primitive surface programs which are difficult to use since it takes a great many to  form a curved surface. For basic modeling techniques  (Ratner 1998) and  True Space XE "True Space" \i  programming are starts. (also see chapter 6).

 The 3-D modeling software contains a number of object creation tools. There are prefabricated 3-D object structures XE "3-D object structures" \i  called quadratic surfaces, which cannot be broken down. Spline models can be split and composed with parts. Seamless models are composed of a single mesh, and are useful for life-like animation. The segmented  models are less difficult for animation.

3.1.2 6.4 Seamless Spline-based Modeling 

Spline-based models XE "Spline-based models" \i  are more organic in characters. Their polygon-based due to the fact that the splines can be curved-spline bodies can be posed through a wide range of motions during animation. Color and surface characteristics can be added on. Morphing allows us to change facial expressions and save them to be recalled during animation. English speech had seven generalized dialogue expressions. The different vowels and consonants are then adjusted to the general poses.

 Motion capture XE "Motion capture" \i  is another animation technique. It captures the subject movements and then transfers the data as digital information to the computer. Small sensors are attached to the figure that send signals the computer. The computer interprets the body movements. Wireless transmitters send the facial expressions to the 3-D computer model. The digital character appears to emulate   the live subject’s poses.  Example application areas might be IBM XE "IBM" \i  Watson,s projects Panorama IX XE "Panorama IX" \i - virtual reality real-time 3-D panoramic- uses images from a variety of resources and hot links for complete multimedia experiences with animation. 

3.2 6.5 The Sound System

Chapter 2 had introduced some specific programming techniques including sound on video and motion pictures.  The author had put forth a basis to a scientific multimedia sound system design based on what he called HIFI computing (Nourani 1994a,b,96). The notion of signature introduced in the preceding chapters can take musical significance.  HIFI computing XE "HIFI computing" \i  is based on specific recursion computing techniques. 

       To bring the scientific basis to practice is a future project. However, IBM T.J. Wastson Research center and some university projects at Austria have started  exploring some areas since,  as the computing basis to music. The author had proposed to combine his HIF computing and morphing to a diagrammatic model basis to musical computing and cognition to groups at IBM Watson Labs and the University of California on informal briefs during 1996-97.  There has not been an occasion to pursue such lofty goals yet.

4. 7. TV and Video

4.1 7.1 The Television Business

IBM’s HDTV XE "IBM’s HDTV" \i - Studio management project applies conceptual router, video query station. Digital studio command and control specifications apply CORBA. Video carries hypertext concepts onto video links to screens picking video graphics. Music and speech technology with internet technology- applies WWW agent interfaces XE "WWW agent interfaces" \i  amongst other things. The WB Television Network has chosen IBM to provide an integrated, distribution and spot insertion solution for its WeB Division. The solution will capitalize on emerging digital broadcast technologies and will help The WB Television Network XE "WB Television Network" \i  expand its network coverage to smaller television markets across the country.

       The content distribution and spot insertion solution, which is being installed nationally, will allow the WeB to manage, distribute and insert local advertisements and announcements digitally to its cable affiliates in more than 100 markets. The cohesive solution integrates The WB's entire broadcast process, including: sales, traffic, digital encoding, content storage, data transmission, local insertion, account reconciliation and billing TV

     Commercial television productions such as magazine programmes or reviews of the year are performed in GMD XE "GMD" \i 's Virtual Studio XE "Virtual Studio" \i  by a number of German broadcast stations. Further technical developments match the Virtual Studio software to the practical needs of the market. At the same time, the European Union is also promoting technical development as part of the ACTS program. However, there are no funded development projects for flexible software geared to the needs of audience and performers.

4.2 7.2 Video Compression, Storage, and Retrieval

The fast track to real media content management at IBM is a media asset management XE "asset management" \i  environment that allows vendors and customers media applications to interoperate seamlessly within the IBM DB2 Digital Library infrastructure. IBM is engaging in marketing agreements with leading media industry technology companies to help customers. Asset management is an important area to the efficient intelligent multimedia computing. Some parameters are examined in the forthcoming sections.

Cost effective management of digital content is expected to be another frequent topic. IBM’s Grand Central Media XE "Grand Central Media"  provides media asset management XE "media asset management" \i  that enables a company to manage, secure, share, locate and reuse digital media files. The IBM solution also allows media and entertainment executives to import and index digital content and combine search requests into one results list that can be graphically browsed and shared with others  world-wide.

IBM Grand Central Media is part of the company's suite of Digital Library applications that are being used by leading film studios, advertising firms, and broadcast and stock footage houses. The Web-based solution supports the synchronization of databases at different physical locations or on wide-area networks. The University of California, Berkeley’s BMRC XE "Berkeley BMRC" \i  has designed a video on demand (Rowe et.al. 1995) system with asset management. There are ongoing projects on Multimedia Content Authoring- quality digital control procedures and Internet Broadcasting System Digital media storage and delivery

4.2.1 7.3 IM Active databases 
Active databases XE "Active databases" \i  deploy certain computing which lend themselves naturally to the IM principles. The concept of an active objects are embedded by intelligent objects and "events" are embedded by the computing defined by IM as a basic principle an embedded by intelligent trees, intelligent objects, and hybrid pictures. The characteristics of an Active DMBS or ADBMS, starting from (Bratman 1987) supports definition and management of ECA-rules, e.g.  Event, Condition, and Action. Hence an ADMBS must have means to define ECA's.

An ADBMS must support rule management and rulebase updates. It must carry out actions and evaluate conditions. An ADBMS must represent information in ECA-rules in terms of its data models. The IM computing paradigm provides a basis for designing multimedia ADBMS's. The IM computing paradigm allows the design for multimedia ADBMS (Nourani 1998a) to apply agent computing to ADBMS, to base an ADBMS on multimedia agent computing, and to carryout metalevel reasoning and KB with multimedia intelligent objects. XE "KB with multimedia intelligent objects." \i 
4.2.2 7.4 Multimedia Middleware Databases

Large-scale multimedia XE "middleware databases" \i  information systems today rely on large collections of data stored in diverse systems with differing capabilities. Many of the "mission-critical" tasks these customers do depend on integrating data from several sources.  Often the data sources to be integrated include a broad range of sources, such as CAD/CAM XE "CAD/CAM" \i  systems, text search engines, molecular structure databases, or customer-specific repositories.  Garlic XE "Garlic" \i  (Cody, Haas, et.al. 1995) offers the ability to interrelate data from multiple sources with a broad range of querying capabilities, in a single, cross-source query.

      Garlic is an IBM prototype, which allows new sources to be easily added to an existing installation. Garlic offers the ability to interrelate data from multiple sources with a broad range of querying capabilities, in a single, cross-source query. A significant focus of the project is the provision of support for data sources that provide type-specific indexing and query capabilities. 

Garlic's "wrapper architecture XE "wrapper architecture" \i ", see e.g.,  (Wiederhold 1992, 94,Nourani 1997) encapsulates data sources, allowing new sources to be added quickly, and accommodating a wide variety of sources, with a broad range of traditional and nontraditional query processing capabilities. Wrappers model legacy data as objects, participate in query planning XE "query planning" \i , and provide standard interfaces for method invocation and query execution. Garlic provides an object-oriented query language (along the lines of SQL3 XE "SQL3" \i ), and extends database optimization technology to create efficient plans for queries over multiple sources, whatever their query capabilities, using wrapper input. 

4.3 7.6 Video Compression

Video compression, XE "Video compression," \i  storage, and retrieval are important aspects to practical and efficient multimedia computation. The areas being addressed are fast data access for image processing applications, image compression XE "image compression" \i  algorithms and transformations, knowledge based configurations for image processing algorithms, ctivity directed real-time computing with visual agent-based systems. 

     Other areas addressed are parallel concurrent machine vision systems and applications , adaptive information visualization XE "adaptive information visualization" \i  system design, video on demand system design, interactive video computing on the worldwide web, high quality video stream XE "video stream" \i  transmission and video production, 3D visual feedback controllers for multimedia intelligent video synthesis  with virtual video specifications. Information retrieval models are presented in many forms. The author has designed a multiagent multimedia retrieval system with visual knowledge sources briefed at (Nourani 1999c).

       The knowledge-base is keyed with relevant selector functions.  There are word wide web retrieval designs which have to apply direct links. The hierarchical abstract structures are being applied to the knowledge-base and data structures to accomplish the tasks called for. The hierarchical structures on the database side are sometimes compressed and transmitted on the web. 

A well-know video coding technique is MPEG-1. The compression standards JPEG XE "JPEG" \i  and MPEG-1 XE "MPEG-1" \i  are based on block-based two dimensional Discrete Cosine Transform, abbreviated DCT. The DCT is with visible discontinuity, called blocking artifact on the block edges. The blocking artifact is caused by the block independent coding  schemes. The artifact is prominent is most DCT coded video images at low bit rates since the block correlations cannot be exploited between nieghboring blocks. 

Linear filtering is applied at times to smooth out the artifact. CON based image retrieval is another  technique applied where there are user queries to a database with  images similar to the query image. Such similarity retrieval might have to combined with compression techniques for efficient comparisons. Image ranking is applied to  compare images based on similarity values.  Content based image retrieval is the semantic matching of image features relevant to the content.  Color histograms and run length histograms are applied in image ranking. Run length histograms give the approximate texture of the content. Texture is represented by horizontal (HRL XE "HRL" \i ) and vertical-run length (VRL XE "VRL" \i ) of the image (Harman 1995). The image matching techniques are transformed to histogram machining.
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