The next paradigm of interface technology is based on new theories of human-computer interaction, which are physiologically and cognitively oriented. This emerging paradigm of human computer interaction incorporates multi-sense rendering technologies, giving sustained perceptual effects, and natural user interface devices which measure multiple physiological parameters simultaneously and use them as inputs. Biologically optimized

interactive information technology has the potential to facilitate effective communication. This increase in effectiveness will impact both human-computer and human-human 

communication, "enhanced expressivity ". and extends perceptual dimensionality

We will assume that interface systems that support Human com-system

interaction can be modeled as systems where information flows between

various components of the system in a specific manner. Emergent technology for coupling biologic systems to informatic systems is enhanced by knowledge/acknowledgement of physioinformatics restraints/constraints/capacities in the design and iterative refinement of the physicality/functionality of the technology.

Epistemology -how we will know  The research is based on Discrete systems

and state estimation theory. Dynamic models and Observability will

guide the derivation of core technologies of Interconnectable multifunction hybrids that optimize the Controllability and Exploitability of the bio-info couplers. Our Adaptive control strategy will be to develop technology systems which are coupled to the distributed -concurrently multi functional - neuro info matrix which conveys perceptible and expressible information streams.

Sensing intention via Psycho (cognitively) modulated bio energies thus

inferring cognitive function and user intent

An understanding of the human neurophysiology allows for exploitation

Of predictable adaptive capabilities. 

The assertion is that the information flow between external sources and direct experience is biased/restrained/constrained/limited/enhanced/facilitated in understandable

and predictable ways by the physiological mechanisms of human information

processing. 

The following discussion is concerned with developing a "reference architecture" (a formalized conceptual framework for thinking) for designing Physio-informatically robust interactive human computer interface systems. The purpose of the reference architecture will be to provide insight into the various components of the system in the context of how they might affect the flow of information as information is passed through them The primary focus will be to consider the flow of information

between the human and the com-system in a sustained, iterative, experiential interaction. The intent of developing this reference architecture is to map the information flow  during/caused by the intentional /volitional interaction with information between a conscious human and a com-system. An exchange of information between the an experienced perceptual state and an external physical state is mediated by a biologic / physiologic information transporter system This system is multi modal - multi scale -

concurrent hetero-purpose poly-dyno- morphic simul-tasking.

PHYSIOLOGICALLY ORIENTED INTERFACE SYSTEMS

Knowledge of sensory physiology and perceptual psychophysics is being

Used to optimize our future interactions with the computer. By increasing

the number and variation of simultaneous sensory inputs, we can make the

body an integral part of the information system, "a sensorial combinetric

integrator". We can then identify the optimal perceptual state space parameters in which information can best be rendered. That is what types of information are best rendered to each specific sense modality, "a sense specific optimization of rendered information. Research in human sensory physiology, specifically sensory transduction mechanisms, shows us that  there are designs in our nervous systems optimized for feature extraction of spatially rendered data, temporally rendered data, and textures. Models of information processing based on the capacity of these Neurophysiological structures to process information will help our efforts to enhance perception of complex relationships by integrating visual, binaural, and tactile modalities. Then by using the natural bio-modulated energy as a signal source for input; we can generate highly interactive systems in which these biological signals initiate specific events. Such a real-time analysis enables multi-modal feedback and closed-loop interactions. ERGO = Controllability and Exploitability of the multichannel, multifunction concurrence of dynamically  interconnectable micro-neuro-infocom bio-coupler based hybrids.

Exploiting Natural systems of human information processing

We propose to develop the matrix architecture that

will allow all bio/info/micro systems to connect to a network through which

human communication is facilitated.  Independent of specific micro sensors,

biological data will be analyzed and independent of specific information

technology, a human network will be able to communicate.  We will

research, design, develop, prototype and demonstrate technologies that enable

Controllability and Exploitability of the multichannel, multifunction

concurrence of dynamically interconnectable micro-neuro-infocom

bio-coupler based hybrids

Fundamental research at the interfaces between the three systems and

how the interfaces make up the matrix.  Communications the bio/info interface,

sensor arrays at the bio/micro interface, and electronic couplers at the micro/info interface.

Anthroscopic matrix connected through sensor arrays to an intelligent matrix.

Methods:

How can humans communicate through a technology based matrix as

sensors, communications technology, and our biological understanding evolves?

Develop an anthroscopic systems architecture that allows for this

revolution to occur.   The research fundamental relies on working with other

institutions that are on the cutting edge of bio/info/micro research

and we would hope to interact closely with …to develop our matrix.

