   Virtual World Models, Illusion, and Morphs

                                                      Cyrus F. Nourani 
 
 Imagery and Liquid Morphing Pictures by Monika Flieschmann**


Abstract  Virtual tree computation and the Morph Gentzen basis to intelligetn multimedia is applied to present computaional illusion. Intelligent perception from consciousness awareness to immersion is examined with illustrations from the GMD's liquid view project. Liquid morphing is views as Morph Gentzen streams with a logical basis. Morph Gentzen haptics is presented augmented with the author's new bases to a Kantian illusion logic.  A preface to discerning illusion is attained. Virtual glassbead games are presented to are stated and virtual tree computing models to virtual planning start us on a spatial computing journey. 

Copyright ©  1999 Photo reproduction for noncommercial use or conference publications is permitted without payment of royalty provided that the reference and copyright notice are included on the first page.

1Virtual World Models, Illusion, and Morphs

1.
INTRODUCTION
3
2.
MORPH GENTZEN VIRTUAL COMPUTATION
3
2.1
Morph Gentzen
3
2.2
Plans and G-Diagrams for Models
4
3.
MORPH GENTZEN AND CONSIOUSNESS
4
3.1
Intelligent Perception
4
3.2
Context
5
3.3
Consciousness and Awareness
5
3.4
Intelligent Models
6
3.5
Diagrammatic and Anological Models
6
3.6
Fundamental Mind- The Philosophical Questions
6
4.
LIQUID MORPHING AND MORPH GENTZEN
6
4.1
Liquid Morphing
6
4.1.1
The Virtual Mirror of Narcissus
6
    Liquid Views
7
4.1.3
Description
7
4.1.4
Technical Realization
8
4.1.5
IM Morph Gentzen Haptics
9
5.
VIRTUAL WORLD INTERFACES
9
6.
ILLUSION, KANT, AND MORPH GENTZEN
10
6.1
Creativity and Consciousness Awareness
11
6.2
Models, Morph Gentzen, and Discovery
11
6.3
Worlds, Objects, and Logical Cognition
12
6.4
AI Worlds and Machine Discovery
12
6.5
A Preface to Discerning Illusion
12
6.5.1
Kant's Idealism and Illusion Logic
12
6.5.2
Computational Illusion
13
6.6
Liquid Morph  Gentzen and Illusion
14
6.7
Models and Computation
14
6.8
Diagrams and Symbolic Objects
14
7.
VIRTUAL GLASS BEAD GAMES
15
7.1
Das Glasperlenspiel
15
7.2
Making the invisible visible
16
7.3
The Basic Games
16
7.4
Virtual Games
17
7.4.1
Virtual Model Diagrams
17
7.5
Virtual Plan Computing
17
7.5.1
Virtual Trees
17
7.5.2
Virtual Plans
18
8.
A Spatial Journey
19
8.1
Lost Senses and Illusion
19
8.2
Morph Gentzen, KR, and SpatialWorld Models
19
8.3
Perception and Inference
20
8.3.1
Intelligent Trees and Spatial KR
20
8.3.2
Computing Agents
20
8.3.3
Intelligent Syntax
21
8.3.4
Spatial Information and Morph Gentzen
21
8.3.5
The Spatial Muliagent Navigator and the Skywriter
22


 * Cyrus F. Nourani

Professor Dr. Informatik und Mathematik

email Project_METAAI@CS.com 

Alternate  Cyrsn@hotmail.com
Private kristpher@lycos.de

** Fleischmann, Monika

Head of MARS - Media Arts Research Studies, Institute for Media Communication

GMD - German National Research Center for Information Technology

Schloss Birlinghoven, D-53754 Sankt Augustin, http://imk.gmd.de/mars

email: fleischmann@gmd.de, tel: x49-2241-142809, assist:-142211
1. INTRODUCTION


Intelligent Multimedia is an exhiliriating new interdisciplinary field combining the arts, sciences, computers, and humanities. Without a humanisitc and scientific basis it can all be too confouding for the individual. Intelligent multimedia might be a way to a serene scientific basis while not closed to the phantasm offered at virtual worlds, allowing us to discovoer new thoughts.   There are designs stated in brief presenting artificial worlds at virtual reality where,  we can ‘navigate’as illusions. Our paper starts with a preliminary basis to virtual worlds. Further illusion logics since Kant, founded on Morph Gentzen intelligent multimedia is presented. The connections to VR arts and sciences are explored. The highlighted areas are the specifics to put at the introduction. The MIM or Morphed Gentzen Computing Logics are presented in briefed with specific applications since (Nourani 1996a, 97b). Basic planning with the Mroph Genzen computations is new planning techniques to satisfy goals with mulmedia computations applied to VR and spatial navigation. Planning applies generic model diagrams. Morph Gentzen with intelligent trees had been applied to model consciousness and intelligent perception are put at context with the pragmatic models in Flieschmann et al. to illustrate fundamental perception and discovery questions in the first auhtor’s projects.

       The Liquid Views and the Virtual Mirror project from (Fliescmannn et.al 1997). is presented in brief. Morph Gentzen computations is applied to model Liquid Morphing where liquidity has a precise mathematical characterization as Morph Gentzen Multimedia Sequents. A new basis to illusion logics is put forth starting from Kant and penetrating with images as the natural proofs to our consciousness to present and model new illusion logics as a preface to discerning illusion. Virtual world interfaces are applications treated in a manuscript (Nourani 1999d) and briefed here in conjunction with Flieshmann et. al.’s models. Liquid Morph Gentzen is introduced to carry out practical computations.

    Virtual Glass Bead games are introduced as specific Herman Hesse’s glass bead games on virtual computation. The plan goal model satisfiability is game criteria. Specific games are defined on how to make the inviable visible with specific example models from Flieschmann et.al. Virtual games from Nourani (1994,99d) are applied to present Virtual Glass bead games with VR planning applications, combining Flieschmann et. al.’s and (Nourani 1998b,99b,99d) spatial journey models to reach precise techniques. der Vielliecht Vorhandenen games are specific VR games from (Nourani 1994) further illustrated here.

      A spatial journey with Morph Gentzen is presented with intelligent trees. Perception is examined with the new models. KR with diagram models and computing agents are applied to characterize spatial computations. The computing model is applied to present navigators and characterize Flieshmann et.al. Skywriter exmaple computations with precise Morph Gentzen computing. Spatial world models, VR, lost sense, and illusions are put at scerene fluidity with the new computing techniques. 

2. MORPH GENTZEN VIRTUAL COMPUTATION

2.1 Morph Gentzen  

Thus we define a syntactic morphing to be a technique by which infinitary definable structures are homomorphically 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)>, where h(f) selects the homomoprhic image to what f selects, provided h is a homomrphism of abstract signature structures (Nourani 1996a).

 The TransMorph Rules- A set of rules whereby combining structures A1,...,An defines an Event {A1,A2,...,An} with a consequent structure B. Thus the combination is an impetus event. The deductive theory is a Gentzen system in which structures named by parameterized functions; augmented by the morph and trans-morph rules. The structures we apply the Morph logic to are definable by positive diagrams. The idea is to do it at abstract models syntax trees without specifics for the shapes and topologies applied. We start with the language L(1,(, and further on might apply well-behaved infinitary languages. 

Theorem Soundness and Completeness- Morphed Gentzen Logic is sound and complete. 

2.2  Plans and G-Diagrams for Models

A plan is a sequence of operations in the universe that could result in terms and events 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, 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 model-theoretic view of planning prompted by our method of planning with G-diagrams and virtual Skolemized trees. Proof-theoretically a plan is the sequence of proof steps(Fiks-Nils 1971) that yields the proof for the goal formula. In planning with G-diagrams that part of the plan that involves virtual Skolemized 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 (Nourani 1994a,95) on papers we also instantiate proof tree leaves with virtual Skolemized trees. Thus virtual trees are substituted for the leaves. By a virtual tree we intend a term made of constant symbols and Skolem functions terms. 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 the initial model of the AI world for which the virtual Skolemized trees were constructed. 

3.  MORPH GENTZEN AND CONSIOUSNESS

3.1 Intelligent Perception  

Multiagent computing, Intelligent Syntax, Visual Linguistics (Nourani 1999a), multiagent perception and cognition, are the bases for a tree intelligent Consciousness science with computational models. The projects consist of Intelligent Trees, Intelligent Languages, Multiagent Computing, Visual Computational Linguistics, Double Vision Computing,  Multiagent Cognition, and Multiagent Computational Logic. Multiagent cognition (1996c) is an agent computing cognitive basis put forth by our papers. Intelligent Multimedia techniques and paradigms are compared to conscience and cognition. Basic application areas we start with as examples are explicating visual perception and conscience cognition, e.g. (Nourani 1995b, 98b, Chalmers 1998).

      The second application area is based on AI planning. Reasoning and planning are applied to define scene dynamics consciousness based on scene descriptions and compatibility relations.   The project allows us to predict spatial and virtual dynamics. We apply Intelligent Language paradigm and intelligent visual computing paradigms to define the IM multiagent multimedia computing as a thought paradigm. The phenomenological and philosophical issues are reviewed in brief and addressed in part by IM. Intelligent Trees and Intelligent Multimedia Models are defined as a basis for thought towards a Conscience Science. A new computing area is defined by Artificial Intelligence principles for multimedia cognition.      The principles defined are practical for artificial intelligence and its applications to cognition and conscience. What is new is a multiagent tree computing basis for consciousness science and cognition analogous to a Gestalt. Computing, Cognitive, epistemologies, metamathematical, and philosophical aspects are treated and reviewed in brief. 

     A brief overview to context abstraction shows how context free and context sensitive properties might be defined by intelligent syntax. The preliminaries to a new computing logic termed MIM-Logic (Nourani 1997a) are defined with a brief model theory.  The mathematical term for MIM is Morph Gentzen. The application areas are based on the advanced artificial intelligence available techniques. There are at least a few areas to start with. Artificial Intelligence reasoning and planning can be applied to define content based on personality descriptions and compatibility relations being viewed.  The project allows us to predict scene dynamics before viewing. Some of the applicable techniques, for example G-diagrams for models and AI applications have been invented and published by the first author over the last decade. Multimedia thought models could be combined with intelligent trees and objects to stage and scene definition mind models.

3.2  Context

A preliminary overview to context abstraction and meta-contextual reasoning is presented from (Nourani 1996b, 98a), wehre 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.

    Generic diagrams for models are defined as yet a second order lift from context. The techniques  have allowed us to define a computational linguistics and model theory for intelligent languages. Models for the languages are defined by our techniques. The role of context in knowledge representation systems, particularly in the process of reasoning, applies the diagram functions defining relevant world knowledge for a particular context. The relevant world functions can proliferate at 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.

3.3  Consciousness and Awareness

Heidegger's phenomenology has been applied in our papers since 1993(Nourani 1994) towards AI Modes for Thought and a computational epistemology for visual consciousness (Nourani1998b). Heidegger had indicated the resources by which we conduct our day to day activities do not usually require conscience awareness. Resources can present themselves in different modes of being: "Available" "Unavailable", and "Concurrent" with respect to day to day activities.   There has been an intuition for years that conscience is not or does not exist as an ordinary state or process itself, but it consists in the awareness of such state and processes. Locke epitomizes this intuition "Conscience is the perception of what process is a man's own mind." Introspective conscience is a perception-like awareness of the current states and activities in our own mind, e.g., sense perception. e.g. (Nourani 1998b,99b).

     Our project presents morphing as subconsience activities by applying the IM Computing Logic as way to Discovery (Nourani 1998d). The Morph Gentzen Computing Logic, The IM Multimedia computing techniques (Nourani 1997a,99b) have a computing logic counterpart. The basic principles are a mathematical logic where a Gentzen or natural deduction system is defined by taking multimedia objects coded with diagram functions. We have put forth a basis to a corresponding mind computing model is our papers (Nourani 1998b,d).

3.4  Intelligent Models

Intelligent syntax languages are defined and their linguistics parsing theories outlined. A computational logic for intelligent languages is presented in brief with a soundness and completeness theorem. A brief overview to context abstraction shows how context free and context sensitive properties might be defined. The Gentzen system defined on MIM can be assigned an intelligent model theory. (Nourani 1997a) presents the mathematics.

3.5  Diagrammatic and Anological Models

The IM Morphed Gentzen logic is a foundation for a consciousness logic which can be defined for specific reasoning models, for example analogical reasoning. Analogical reasoning rules are specific deductive designs that can be embedded by the logic. The multiagent cognition project had started in 1993 with the Double Vision Computing project its initial publication(Nourani 1995b). Since there has been the 1994-95 Abstract Linguistic and Meta-Contextual Reasoning, Intelligent Multimedia, MIM logic, and its consequent paper on Conscience Science, abstract enclosed. The context abstraction and met-contextual reasoning abstract is also enclosed. In the papers diagrams for cognitive modeling is applied and scientific techniques applied towards a Consciousness Science.

3.6  Fundamental Mind- The Philosophical Questions

Kant states conscience operates in the dichotomy between thinking objects and the thought object. There are two components of knowledge: spontaneity and receptivity. In cognition Kant's spontaneity is not in the void. If acts of thought have objective bearing it is because they are filled with intuition of something that is given to the person, towards which the person is receptive. Whenever we know something through intuition something is given us. Kant calls it "sensibility." Intuition is never anything but sensuous. The explanatory question is- can conscience be explained by physical theories. The ontological question: Is conscience itself physical. Can Kant's sensibility be on par with mathematical precision upto infinitary models and logics, diagrammatic techniques, a Multiagent Cognitive Theory, dynamic epistemics, and the Morph Getnzen or MIM logic towards such science? 

4.  LIQUID MORPHING AND MORPH GENTZEN

4.1  Liquid Morphing

4.1.1  The Virtual Mirror of Narcissus 

"As long as he does not know himself"

Narcissus 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" 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 is a term Flieshmann et.al. have introduced. The computer in real time (Real-time Morphing) alters the images' shape. 

4.1.2 [image: image3.wmf]    Liquid Views

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. 

4.1.3  Description 
"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 (Flieshmann et.al.1997). The spatial installation - a combination of computer, video and a sensory 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.

4.1.4  Technical Realization

 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 (Bolt 1984) 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).  In "Rigid Waves" and "Liquid Views" (Fleischmann, et.al. 1993) media narciss experiences reality as boundless.  The spectator's transition into another world happens through touching his or her own fictitious body. Touch is the interface into the virtual world and the mediator of different languages and perceptions. Both interactive works stride new ways in men-machine-communication. 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.

[image: image4.wmf]- 

4.1.5  IM Morph Gentzen Haptics

The liquid view’s specific realization can be designed for arbitrary immersion with haptic agents applying Morph Gentzen IM. Arbitrayr immersion is when virtual tree images are immersed in arbitrary visual and spatial arenas. Morph Gentzen allows for example a morph sequent recording as if virtual images were rippling onto a liquid mirror. The morphing has fluidity with mathematical precision determined with computing agents on specific visual pictures. As an experiment a virtual mirror might be designed with IM agents by viewing the processor with a “visual” board whereby agents carrying imaging are reflected on the board with the specific images. Thus if agent ai carries image visual object selectors <F1,...,Fn> all its selected objects and the respective computations are mimicked on the mirror board and projected onto visual screens when necessary.  All morph Gentzen games can be carried out with the mirror board creating arbitrary transformations on the images. For example, ripples on reflected images.        

5.  VIRTUAL WORLD INTERFACES

The liquid morphingxe "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. “Home of the Brain" (Fleischmann-Strauss 1992) depicted as a metaphor for the computer's memory and has won awards. The work is a vision of the future of telecommunications. The Internet is already being used as a public forum, as a venue for the virtual representation of masks, avatars and agents (intelligent advisers).   "Home of the Brain" is a three-dimensional mandala. Every visitor can move around in this virtual environment using the virtual reality glove and finger gestures. He can fly backwards and forward.

     He can penetrate into the depths and move through walls. He can make himself extremely large or extremely small by changing the scale of his environment. He can fly through tunnels and even come face to face with himself. He can view things from the perspective of an ant, a mouse or a bird. He will be constantly surprised by what his new body can now do.  Minsky's "House of Utopiaxe "House of Utopia" \i", a crystalline transformation object, where future computer generations are discussed, so intelligent we would be pleased if they kept us as pets. The "Home of the Brain" has anticipated paradigms that include the organization if information in virtual space, telepresence, information linking and interaction with objects in virtual space. Virtual real-time visionxe "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 perceptionxe "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. Further important areas are 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.

The Visual Computational Linguisticsxe "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 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. We show how computable AI world knowledge is representable. An overview to a reasoning grid with diagrams is presented. The Morph Gentzen Logicxe "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.

6.  ILLUSION, KANT, AND MORPH GENTZEN

Agent Computing, intelligent syntax, multiagent perception and cognition, are the bases for a tree intelligent Consciousness Science and model-based discovery with computational models. A description logic with intelligent model diagrams is a computational basis to discovery. Computational illusion is discerned by applying our 1994 computational basis to Hiedegger and the enlightenment dialectics to characterize man and machine discovery.   

   Intelligent Multimedia techniques and paradigms are compared to conscience and cognition. Multiagent cognition (Nourani 1996c) is an agent computing cognitive basis put forth by our papers. The projects consist of Intelligent Trees, Intelligent Languages, Multiagent Computing, Visual Computational Linguistics, Double Vision Computing, Multiagent Cognition, and Multiagent Computation. Basic application areas we start with as examples are explicating visual perception and conscience cognition. The second application area is based on AI planning. Reasoning and planning are applied to define scene dynamics conscience based on scene descriptions and compatibility relations.

      The project allows us to predict scene dynamics. We apply our recent Intelligent Language paradigm and intelligent visual computing paradigms to define the IM multiagent multimedia computing as a thought paradigm. The phenomenological and philosophical issues are reviewed in brief and addressed in part by IM.  Intelligent Trees and Intelligent Multimedia Models are defined as a basis for thought towards a Consciousness Science. A new computing area is defined by AI principles for multimedia cognition. To achieve high level scientific creativity there  are aspects of scientific creativity that can  be identified and  applied across domains. Some philosophical and computational models of scientific creativity are put forth.  Systems bases to automate aspects of scientific creativity are presented. The principles defined are practical for artificial intelligence and its applications to cognition and consciousness.  

   What is new is a multiagent tree computing basis for consciousness science and cognition analogous to a Gestalt. Computing, cognitive, epistemological, metamathematical, and philosophical aspects are treated and reviewed in brief. It is further a start for Intelligent Multimedia.  Intelligent syntax languages (Nourani 1996a,98a,) are defined and their linguistics parsing theories outlined.  A brief overview to context abstraction shows how context free and context sensitive properties might be defined by intelligent syntax. The preliminaries to a new computing logic termed Morph-Gentzen logic is defined with a brief model theory.  The mathematical term for MIM is Morph Gentzen. The application areas are based on advanced artificial intelligence available techniques. Some of the applicable techniques, for example G-diagrams for models and AI applications have been invented and published by the first author over the last decade. Multimedia thought models could be combined with intelligent trees and objects to stage and scene definition mind models.

6.1  Creativity and Consciousness Awareness

Heidegger's phenomenology has been applied in our papers since 1993 towards AI Modes for Thought and a computational epistemology for visual conscience (Nourani 1995b,98b). Heidegger had indicated the resources by which we conduct our day to day activities do not usually require conscience awareness. Resources can present themselves in different modes of being: "Available" "Unavailable", and "Concurrent" with respect to day to day activities.  There has been an intuition for years that conscience is not or does not exist an ordinary state or process itself, but it consists in the awareness of such state and processes.  Locke epitomizes this intuition "Conscience is the perception of what process is a man's own mind." Introspective conscience is a perception-like awareness of the current states and activities in our own mind, e.g., sense perception., e.g. (Lockwood 1989).  Our project presents morphing as subconsience activities by applying the IM Computing Logic as way to discovery (Nourani 1998d).

      The Morph Gentzen Computing Logic, The IM Multimedia computing techniques (Nourani 1997a, 99b) have a computing logic counterpart. The basic principles are a mathematical logic where a Gentzen or natural deduction system is defined by taking multimedia objects coded by diagram functions. There is a basis for a mind computing model in (Nourani 1998b,d).

6.2  Models, Morph Gentzen, and Discovery

Kant states conscience operates in the dichotomy between thinking objects and the thought object. There are two components of knowledge: spontaneity and receptivity. IM Morphed Gentzen logic is a foundation for a consciousness logic which can be defined for specific reasoning models, for example analogical reasoning. The Gentzen system defined on MIM can be assigned an intelligent model theory. The mathematics is presented in (Nourani 1997a).   Analogical reasoning rules are specific deductive designs that can be embedded by the logic. The multiagent cognition project had started in 1993 with the Double Vision Computing project its initial publication. Since there has been the 1994-95 Abstract linguistic and Meta-Contextual Reasoning, Intelligent Multimedia, MIM logic, and its consequent paper on Consciousness Science. In the papers diagrams for cognitive modeling is applied and scientific techniques applied towards a discovery and consciousness science (Nourani 1998b,98d).

6.3  Worlds, Objects, and Logical Cognition

What forms the basis for thoughts applied in recent computing applications are issues raised by Hiedegger in 1935-36, starting with the notion of "What is a thing." There is an area that can be explored by viewing Heidegger's view of the "des Vorhandenen", having to do with what object is within "reach" in a real sense. In AI and computing applications it so happens that the notion of des Vorhandnen is not absolute.  As an AI world develops the objects that have names in the AI world are at times des Vorhandnen and as defined by a principle of Parsimony only des Vorhandnen in an infinitary sense of logic (Nourani 1994). They could also always stay out of reach in a practical sense, and/or only be what we called der Vielleicht Vorhandenen. Furthermore, by the notion of der Vielliecht Vorhandenen is not intended the sense in which that a robot cannot reach a particular object. It is intended that the language could have names for which the corresponding thing is not obvious in the AI world and there is incomplete information. At some point the world might be defined enough that there is a thing corresponding to a name, or that at least there is a thing by comprehension, which only then becomes des Vorhandnen as the AI world is further defined or rearranged.

6.4  AI Worlds and Machine Discovery

One of the issues is the symbolic computation of real objects. That is, we can apply symbolic computation to be able to "get at" a real object. At times, however, only infinite computations could define real world object symbolically. For example, there is a symbolic computation for an infinite ordinal, by an infinite sequence of successor operations on 0. The same sort of problem arises when one tries to actually get at elementary objects: that elementary objects have to be defined by comprehension. Comprehension is a closure with respect to properties that are essential and cannot be dropped without loss to the enclosed. Since the paper in its theory, that is presented in part here, does not restrict Heidegger's trichotomy, it can be further developed for AI and discovery applications. 

6.5  A Preface to Discerning Illusion 

The splendrels of sleep: How can I be sure I am not always dreaming. For Kant conscience operates in the dichotomy between thinking objects and the thought object. There are two components of knowledge: spontaneity and receptivity. In cognition Kant's spontaneity is not in the void. If acts of thought have objective bearing it is because they are filled with intuition of something that is given to the person, towards which the person is receptive. Whenever we know something through intuition something is given us. Kant calls it "sensibility." 

6.5.1  Kant's Idealism and Illusion Logic

Kant compares his innovations to the first thoughts of Copernicus. It involves reversing the usual way cognition is viewed. Instead of taking our knowledge conforming to a real object, we think of objects as conforming to our ways of knowledge. The latter include "forms of sensibility" through which objects are given to the mind as sensory experience, and pure concept categories, through which they are thought. Since objects must appear to us in sensible forms in order to be known, it follows that we can only know them as they appear, not as they may be themselves. 

   Accordingly, for Kant human knowledge is limited to appearances, whereas things in themselves are "noumena"- are thinkable but not actually knowable. Kant termed the doctrine Transcendetal Idealism. Given the idealism the possibility of synthesizing a priori knowledge to possible description and experience is easily explainable, since each object must necessarily conform to the conditions under which they can become objects for us. It assumes the human mind possesses such condition and demonstrating it is transcendental Aesthetics.

      Creative pure mathematics as synthetical cognition a priori, is only possible by referring to no other object than those of the senses. At the base of this empirical intuition lies a pure intuition which is a priori. Yet the faculty of intuition a priori affects not the matter of the phenomenon, but its form viz. space and time. Frege's basic logical ideas and Hilbert's program separate carrying out pure mathematics from the physical cognition perceptions of what is carried out as an end. Frege's "concept and object" and on "sense and meaning," is where carrying out logic for objects named by a language had started being distinguished from the object sense perception. 

     Morph Gentzen comes close to human experience in attaining proofs. At the base of its empirical intuition lies a pure intuition, which is a priori. Frege's basic logical ideas and Hilbert's program separate carrying out pure mathematics from the physical cognition perceptions of what is carried out as an end. Frege's "concept and object" and on "sense and meaning," is where carrying out logic for objects named by a language had started being distinguished from the object sense perception.   Hilbert's program, aside from its being left to reconcile with transcendental idealism on concepts, was to arithmatize the entire mathematics. Where are we with descriptive computing Heidegger objects (Nourani 1997b). We are at a language- model-arithemtatization trichotomy. The objects are described with languages as Frege intended, modeled by structures, which can be examined by Kan't transcendental Idealism, and their computability and reducibility areas Hilbert arithmetized (Nourani 1998b) . Hence there is a systematic basis to carry out concept-object descriptions for machine discovery (Nourani 1998d) and virtual reality realization.

6.5.2  Computational Illusion 

der Vielleicht Vorhandenen objects might be a computational illusion. This is further illustrated by the following figure. 

          
[image: image1.wmf]Person ------Cognition----Real Worlds and Objects

      |                                                                        |

      |                                                                        |

      |                                                                        |

      |--------------------\  \-------------------------------|

      |                     The Sensory Illusion Gap          |

      |                                                                        |

      |                                                                        |

Robot------World Description---RealWorlds Objects


  

Figure 3 The human intelligence and artificial intelligence comparison

Thus the robot's sense is not always real. The important problem is to be able to define worlds minimally to have computable representations, for example, with mathematical logic thus attain the ability to make definitive statements. Heidegger's Die Frage nach dem Ding will prove to be a blessing in disguise. Could it have computing applications to things without?  Heidegger had defined three sorts of things

1- Things in the sense of being "within reach", des Vorhandenen.

2. Things which "unify" things of the first kind, or are reflections on, resolution and actions.

3. Things of kind 1 or 2 and also any kind of things which are not nothing.

6.6  Liquid Morph  Gentzen and Illusion


Here we want to combine Morph Gentzen and the Morph Gentzen augmentation to Kant’s illusion logic, as written on the preceding sections, towards a formal basis to Liquid morphing. The Narciss mirror touch on reflection has a precise foundation. Morph Gentzen allows fluidity with mathematical precision. Its agent basis is the precise epistemics to characterize phenomena such as liquid morphing and virtual mirror imaging as in liquid views. 

6.7  Models and Computation

The generalized diagram (G-diagram) (defined by the first author in the 1980's) is a diagram in which the elements of the structure are all represented by a minimal family of function symbols and constants, such that it is sufficient to define the truth of formulas only for the terms generated by the minimal family of functions and constant symbols. Such assignment implicitly defines the diagram. This allows us to define a canonical model of a theory in terms of only specified functions.  Generalized diagrams are precisely what allow us to build models from the syntax of a theory, thus allow for symbolic computation of models and theories. The notion of generalized diagram and the formulation of AI reasoning systems by the first author 1987-1991(15) capture the possible worlds concept in a concise manner. 

6.8  Diagrams and Symbolic Objects

The diagram of a structure is the set of atomic and negated atomic sentences that are true in that structure.  The generalized diagram (G-diagram) (15) is a diagram in which the elements of the structure are all represented by a minimal family of function symbols and constants, such that it is sufficient to define the truth of formulas only for the terms generated by the minimal family of functions and constant symbols. Such assignment implicitly defines the diagram. This allows us to define a canonical model of a theory in terms of a minimal family of function symbols.

   Generalized diagrams are precisely what allow us to build models from the syntax of a theory, thus allow for symbolic computation of models and theories. Also the notion of language L has some consequences as far as the model theory to be developed is concerned. Then all the notions of the various modes could be defined. Thus the techniques offer new views of computation on generalized diagrams allowing us to represent views of cognition and computation with modes of thought in artificial intelligence. This is a topic for future research.

       The fragile 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. Coming too close, the visitor's reflection is smashed. When the visitor is leaving only his shadow remains. With "Rigid Waves" we explore our sensory perception. It is an intimate work that evokes an interaction between the telematic body and the physical body.

       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 realtime algorithms, which are especially designed for the hardware (texture mapping, realtime morphing). This means that picture processing (assessment of the visitor: his approaching, his gestures) and presentation (distortion of the picture) take advantage of the hardware possibilities for realtime interaction. The results are used for certain modifications of the virtual reflection image.

7.  VIRTUAL GLASS BEAD GAMES
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Figure 4 Virtual Morph Sequents as Glass Bead Streams

7.1  Das Glasperlenspiel

Hermann Hesse speaks of a game of thought called the Glass Bead Game during the composition of the novel during 1936. It is a personal experience at spiritual thoughts he defines as "the unio mysticca of all separate members of the Universita Littararum.” He embodied it symbolically as in form of a game.  It is the full artistic consciousness that Hesse described the game in such a way as to make it seem vividly real, yet defy any specific imitation in reality.

   The game is the focal point and raison d'etre of an entire province of the spirit called Castalia, located in an unspecified future. It is where all ethereal values are kept alive. However, at Castalia's idealism we are faced with the reality that such spiritual Nietzchean elitism is relativized, adapted to the social exigencies of the time, and onto a compassionate consciousness.   The glass bead games are indispensable for a complete understanding of Hesse's thoughts, and as we shall see, to a complete understanding of virtual reality. The games are a mode of playing with the entire content of our culture.  

   Specific glass bead games can be defined for most disciplines. However, the arts, music, mathematics, and the sciences are the starts. The growing profundity of musical sciences since exerted influence to the games. Music is found on the harmony between the heaven and earth, on the concord of obscurity and brightness.  Each discipline creates its own language for the games, and its youthful intellectual elite plays the games with a passion. Mathematicians play the games with a fervor, exact and aesthetic at its best, at the same time. Hesse states the task remains to develop the complete foundations to glass bead games if the intellectual prerequisites for the task are not lost.  However, he does not expect a textbook ever to be written on the subject. The rules, the language, and the grammar for the games constitute a highly developed mystical language or perhaps acquired culture, based on several sciences and arts, but especially on mathematics and music.
7.2  Making the invisible visible

"Making the invisible visible" in order to research what is important. This is how virtual reality might have appeared in 1991. Moreover: "Compacting the diversity of the world into a single unit - the binding power of the idea and the fundamental picture" (2). ART + COM conducts "research and design in extended dimensions" and sees itself as an "enterprise that endeavors to create a 'total art, science and technology work' which is devoid of boundaries and based on a common "digital code". Designers, artists, computer experts, scientists and specialists from the humanities are looking to pool their resources in order to comprehend the digital world effectively.

    The speed at which information is conveyed and the quantities involved can be overwhelming for the individual. Can the arts work with science and technology to counteract this feeling of disorientation? To combat disorientation and the omnipresence of technological power we resolve to design "artificial worlds (Bohn-Fleischmann-Krüger 1994, and Nourani 1998b,99d) in which we can 'navigate' as if in a game. New metaphors for action time and action space for net travellers" must be devised. Stories should be told that do not pursue narrow narrative forms, but rather incorporate hypermedia, virtual reality and spatial environments (Flieschmann 1992).

7.3  The Basic Games

Let us start with real examples. To define logic applicable to planning for robots reaching for objects, the der Vielliecht Vorhandenen computational game is defined.  To start, let us explore Heidegger's views of the "des Vorhandenen", having to do with what object is within "reach" in a real sense.  In AI and computing applications notion of des Vorhandnen is not absolute. As an AI world develops the objects that have names in the world are at times des Vorhandnen and as defined by a principle of Parsimony only des Vorhandnen in an infinitary sense of logic (Nourani 1984,91). The logical representation for reaching the object might be infinitary only. The phenomenological problem from the robot's standpoint is to acquire a decidable descriptive computation for the problem domain. 

      Thus what is intended to be reached can stay always out of reach in a practical sense, unless it is at least what is called der Vielliecht Vorhandenen (Nourani 1994a,94b).  The computing issues are the artificial intelligence computation and representation of real objects. That is, we can make use of symbolic computation to be able to "get at" a real object. At times, however, only infinite computations could define real world objects. For example, there is a symbolic computation for an infinite ordinal, by an infinite sequence of successor operations on 0. Furthermore, the notion of der Vielliecht Vorhandenen is not intend in the sense in which a robot cannot reach a particular object.  It is intend that the language could have names for which the corresponding thing is not obvious in the virtual world. There is incomplete information until at some point the world is defined enough that there is a thing corresponding to a name. Or at least there is a thing by comprehension, which only then becomes des Vorhandnen as the AI world is further defined or rearranged.

      These issues are examined in the computational context in the following sections. For example, the der Vielleicht Vorhandenen game has a winning strategy if the world descriptions by G-diagrams define the world enough to have a computation sequence to reach for an intended object. This implies there must be a decidable descriptive computation (Nourani 1994,96) for the world applied. The immediate linguistics example of these concepts from natural languages is a German child's language in which to "vor" and "handenen" are some corresponding things in the child's language world and mind, but "vorhandenen" is not a thing in that child's world and only becomes a thing as the world is further defined for the child. 

"Fur das kind in Menschen bleibt die nacht die Naherin der Sterne."

7.4  Virtual Games 

What are the virtual games?  We have seen example games in the preceding sections. The virtual reality games start with some basic computational illusion, senses for reality, and at times,  physical reachability. The VR glass bead games are to win at illusory computing with model diagrams at virtual trees to accomplish a goal.

7.4.1  Virtual Model Diagrams 

Diagrams are the ''basic facts of a model'', i.e. the set of atomic and negated atomic sentences that are true in a model. Generalized diagrams are diagrams definable by a minimal set of functions such that everything else in the model's closure can be inferred, by a minimal set of terms defining the model. Thus providing a minimal characterization of models, and a minimal set of atomic sentences on which all other atomic sentences depend. However, since we cannot represent all aspects of a real world problem, we need to restrict the representation to only the relevant aspects of the real world we are interested in.  Let us call this subset of relevant real world aspects the AI world.

      Our primary focus will be the relations amongst KR, AI worlds, and the computability of models.  Truth is a notion that can have dynamic properties. Interpretation functions map language constructs (constants, function and predicate symbols) onto entities of the world, and determines the notion of truth for individuals, functions and relations in the domain. The real world is infinite as the AI worlds are sometimes. We have to be able to represent these ideas within computable formulations. We are at times confronted with a huge number of possible truth assignments.

7.5  Virtual Plan Computing
7.5.1  Virtual Trees
    Viewing computation with virtual trees presented in the sections above we have defined intelligent virtual trees and present a brief overview to the models. A logical soundness and completeness theorem is proved on virtual trees with intelligent syntax languages in (Nourani 1996a). Virtual trees XE "Virtual trees" \i  are computing trees where we instantiate proof tree leaves with free Skolemized trees. Thus virtual trees are substituted for the leaves. In the present approach, as we shall further define, leaves could be virtual trees. By a virtual tree we intend a term made of constant symbols and Skolem functions terms 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. It is a new view of planning prompted by our method of planning with diagrams and Skolemized trees.

      It is a model-theoretic view. Proof-theoretically a plan is the sequence of proof steps (Fikes-Nilsson 1971) that yields the proof for the goal formula. The proof theoretic view is what the usual AI literature presents. The planning process at each stage can make use of G-diagrams by taking the free interpretation, as tree-rewrite computations as in (Nourani 1995a,96a), for example, of the possible proof trees. The techniques we have applied are to make use of the free Skolemized proof trees XE "proof trees" \i  in representing plans in terms of generalized Skolem functions. In planning with G-diagrams that part of the plan that involves free Skolemized trees is carried along with the proof tree for a plan goal. Proofs can be abstracted by generalizing away from constants in the proof. 

        Thus, a whole class of minimal diagrams can define such a generalized proof. Proof-theoretically we focus on SLDNF-resolution, XE "SLDNF-resolution," \i  which is a well-known deductive system. A SLDNF-proof can be considered as the unfolding of an AND/OR-tree, which is rooted in the formula to be proven, whose branches are determined by formulas of the theory, and whose leaves are determined by atomic formulas which are true in an AI world. In the present approach, as we shall further define, leaves could be free Skolemized trees. By a free Skolemized tree we intend a term made of constant symbols and Skolem function terms. Allowing the proof-tree leaves get instantiated with non-atomic formulas, we get a more general notion of a proof, which is usually called “partial deduction” ( Hoppe 1992), generalized to arbitrary leaves on diagrams to compute models at  (Nourani-Hoppe 1994).  Partial deduction usually computes from a formula and a theory an existential quantified diagram. The idea is that if the free proof tree is constructed then the plan has a model in which the goals are satisfied. The model is the initial model of the AI world for which the free Skolemized trees were constructed. Thus we had stated the Free Proof Tree Sound Computing Theorem since (Nourani 1995a). We apply canonical models defined as follows to obtain initial models and plan goal satisfiability. 

Definition Let (M,a)c in C be defined such that M is a structure for a language L and each constant c in C has the interpretation a in M. The mapping c SYMBOL 174 \f "Symbol" ac is  an assignment of C in M. We say that (M,a)c in C is canonical model XE "canonical model" \i  for a presentation P on language L, iff the assignment cSYMBOL 174 \f "Symbol" a maps C onto M, i.e. M=(a :c in C). (

Theorem For the free proof trees defined for a goal formula from the G-diagram there is an canonical model satisfying the goal formulas. It is the canonical model definable by the G-diagram.
Proof (outline) In planning with G-diagrams plan trees XE "plan trees" \i  involving free Skolemized trees is carried along with the proof tree for a plan goal. The idea is that if the free proof tree is constructed then the plan has a model in which the goals are satisfied. There is analogy to SLD proofs. We can view on the one hand, SLD resolution type proofs on ground terms, where we go from p (0) to p (f(c)); or from p (f(c)) to p (f (g(c)). Whereas, while doing proofs with free Skolemized trees we are facing proofs of the form p (g (....)) proves p (f (g (....)) and generalizations to p (f (x)) proves For all x, p (f (x)). Since the proof trees are either proving plan goals for formulas defined on the G-diagram, or are computing with Skolem functions defining the G-diagram, the model defined by the G-diagram applies and it is the standard model for the proofs. (
7.5.2  Virtual Plans

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, G-diagrams, e.g.  (Nourani 1995b) are used 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 goals, e.g. (Genesereth-Nilsson 1987). 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. Existentially quantified diagrams carry a main deficit- the Skolemized formulas are not characterized. Hilbert's epsilon XE "Hilbert's epsilon" \i  symbol may be applied to solve this problem. We then define Hilbert models to handle the proof-model problems further on. The idea is that if the virtual proof tree is constructed then the plan has a model in which the goals are satisfied. 
8.  A Spatial Journey 

8.1  Lost Senses and Illusion 

Virtual space and illusion are the main interest areas in Flieshmann's art and multimedia (Flieshmann 1991,95) and its mathematical, consciousness science, and epistemic logic basis Nourani (1993, 98b, 99d). The Liquid Views project overlays real and virtual worlds to create acoustic spaces, talking walls, echoes and acoustic distortions. The endeavor is to find digital correspondences for light and air images such as reflections, movement, light diffraction and the dynamic incidence of light in its changing forms. Our study of reality and virtual reality is concentrated around the senses and their deception.

   The virtual images interpenetrate our body. Like dreaming, we experience a sensation of weightlessness. The body itself becomes the interface by pervading the walls of reality. It is the interface to another world. Things are visualized by touching. As a spectator or a co-actor, man can intervene in its virtual environment and influence it. The dramaturgy of action guides the relation to one's own body. The liquid morphing project poses the question: are there ways arts can work with science and technology to counteract the feeling of disorientation. Has the disorientation and the omnipresence of technological power caused us to design "artificial worlds in which we can 'navigate' as if in a game?" New metaphors for action time and action space for net travelers must be devised. A start on the specific hypermedia, virtual reality and spatial environments is (Fleischmann-Strauss 1998).

      Light, acoustics, time, space, movement and perception are to be examined through the capabilities of the computer, investigating these from the multidisciplinary scientific, artistic, computing and video and design. The concept of 'invisibility' is one that is shared by each of the disciplines concerned. Among Monika’s works that have been awarded international honors are "Berlin - Cyber City"(Flieschmann 1992), "Cyber City Flights", "Home of the Brain", "Zerseher", "VidiMed" and "Mediatel". These are to be augmented in the future by projects  "Netzhaut", "TerraVision", "Ping" and "Time in Space - Space in Time". While the idea of constant metamorphosis, symbolized by Hermes (Eco 1998), and the concept of identity - which is also an important theme in the myth of Narcissus (Sonvilla-Weiss 1996) are other key areas of interest.

      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. Skywriter - navigation through body balance: like Hermes the celestial messenger, the observer navigates as a "Skywriter" using "virtual balance" and the metamorphosis of digital landscapes. Neither time optimization nor disjointed gestures are required, but rather an interplay of the senses. Rigid Waves - approaching one's "self." "Rigid Waves" transforms the acoustic mirroring of Narcissus and Echo into visual form.  The central theme of "Liquid Views" is the well in which Narcissus discovers his reflection. He initially sees water as someone else, as another body. 

      In the virtual space, we practice for reality and live with a feeling of "as if". As if we are dreaming, as if we are grasping hold of the water, as if we are flying through the air, using just our bodies and the appropriate high-end technology.  Unlike "virtual" real-time, the real-life "now" time requires rapid action. A draft for the society of the next century cannot exclude today's communication instruments. Individual actions and collective responsibility must be today's goal - and not the mentality of constant progress. The projects in  (Nourani 1999b, 99d) presents virtual tree computing to design autonomous spacecrafts and multiagent multimedia planned navigations. The virtual space computed with is based on virtual window visual navigation with a real counterpart where spacecraft is carried onto its spatial track.   
8.2  Morph Gentzen, KR, and SpatialWorld Models

We present 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. We show how computable AI world knowledge is representable. An overview to a reasoning grid with diagrams is presented. The Morph Gentzen Logic for computing for multimedia is new projects with important computing applications since our papers for diagrammatic reasoning.

     The basic principles are a mathematical logic where a Gentzen or natural deduction systems is defined by taking arbitrary structures and multimedia objects coded by diagram functions.

By morping hybrid picture's corresponding functions a new hybrid picture is deduced. 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 navigation. A basis to spatial multiagent visual space navigation is presented.

8.3  Perceptionxe "perception" and Inference

8.3.1  Intelligent Trees and Spatial KR

The visual field is represented by visual objects connected via agents carrying information amongst objects about the field, and carried onto intelligent trees for computation. Intelligent trees compute the spatial field information with the diagram functions. The trees defined have function names corresponding to computing agents. The computing agent functions have a specified module defining their functionality. 
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Figure 5- Agents and Objects
Agents are squares and objects the balloons. The dotted lines are message paths.

The balloons are objects applied to compute field information with agents where all computation is expressed and carried on intelligent tree languages. By an intelligent language we intend a language with syntactic constructs that allow function symbols and corresponding objects, such that the function symbols are implemented by computing agents. A set of function symbols in the language, referred to by AF, is the set modeled in the computing world by AI Agents with across and/or over board capability. 

8.3.2  Computing Agents 

The term "agent" has been recently applied to refer to constructs that enable computation on behalf of an activity. It also refers to computations that take place in an autonomous and continuous fashion, while considered a high-level activity, in the sense that its definition is software and hardware implementation independent. For example, in mission planning (Fik-Nils 71, Gennesereth-Nilsson-87,Nourani-91b) or space exploration, an agent might be assigned by a designed flight system (Nourani-91a) to compute the next docking time and location, with a known orbiting spacecraft.  Software agents are specific agents designed by a language that carry out specified tasks and define software functionality. Most agents defined by our examples are software agents. In the space examples there, of course, implied hardware functionality specified.

8.3.3  Intelligent Syntax

By an intelligent language we intend a language with syntactic constructs that allow function symbols and corresponding objects, such that the function symbols are implemented by computing agents. Sentential logic is the standard formal language applied when defining basic models. The language ( is a set of sentence symbol closed by finite application of negation and conjunction to sentence symbols. Once quantifier logical symbols are added to the language, the language of first order logic can be defined. A Model ( for ( is a structure with a set A .

     There are structures defined for ( such that for each constant symbol in the language there corresponds a constant in A. For each function symbol in the language there is a function defined on A; and for each relation symbol in the language there is a relation defined on A. For the algebraic theories we are defining for intelligent tree computing in the forthcoming sections the language is defined from signatures as in the logical language is the language of many-sorted equational logic. The signature defines the language ( by specifying the function symbols' arities.

     The model is a structure defined on a many-sorted algebra consisting of S-indexed sets for S a set of sorts. Thus the language ( defined by the signature has designated function symbols called AF. The AF function symbols define signatures which have specific message paths defined for carrying context around an otherwise context free abstract syntax. A set of function symbols in the language, referred to by AF, is agents with nontrivial capability. The boards, message passing actions, and implementing agents are defined by syntactic constructs, with agents appearing as functions.

      An abstract language that is capable of specifying modules, agents, and their communications expresses the computation. Here we have to define how the syntactic trees involving functions from the AFS are to be represented by algebraic tree rewriting on trees. We define a function symbol f to be an intelligent function iff  f is  a member to the Agent Function Set.  This is a free form definition that allows us to define tree algebras for intelligent spatial information computing theories. When we have specific computational applications, we can be precise as to what other properties the AFS is to have.

8.3.4  Spatial Information and Morph Gentzen

Multiagent spatial vision techniques are introduced in the paper. The duality for our problem-solving paradigm (Nourani 1991a, 93c) is generalized to be symmetric by the present paper to formulate Double Vision Computing. The basic technique is that of viewing the world as many possible worlds with agents at each world that compliment one another in problem solving by cooperating. The author presented an asymmetric view of the application of this computing paradigm and the basic techniques were proposed for various AI systems (Nourani 91a).

    The double vision computing paradigm with objects and agents might be depicted by the following figure. For computer vision (Winston 1975), the duality has obvious anthropomorphic parallels. The object co-object pairs and agents solve problems on boards by cooperating agents. The cooperative problem solving paradigms have been applied ever since the AI methods put forth by Hays-Roth (1985). However, the muliagent multiboard techniques due to (Nourani 1995a).
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Figure 6 Multiagent Multiboard Spatial Vision 
The techniques are to be applied to Mobile Multimedia. Communication and computation by multimedia visual-object languages which can be programmed with IM with a simple syntax. The techniques to be presented are to be applied for (a) Precomputed video-object composition and combination for spatial morph Gentzen computing with visual objects (b) High speed visual spacecraft navigation by multiagent multimedia.

8.3.5  The Spatial Muliagent Navigator and the Skywriter

The Skywriter Example - navigation through body balance: like Hermes the celestial messenger, the observer navigates as a "Skywriter" using "virtual balance. The autonomous space vehicles, e.g. Mars Rovers, are example areas where we have provided applications for spatial agent computing. Space examples are areas where there are specific navigation applications. For such environments Morph Getnzen Spatial Logic can be designed to carry out autonomous intelligent multimedia activities. 
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