  working plan of research and development efforts has been created. 

A complete operational prototype is the final deliverable (along with all the necessary reports

 

general systems reference architecture for Physio-informatic systems
Physio-informatics is a new systems model for linking human physiologic systems to information systems in the most general way. This general systems model has been derived through an ever evolving series of experiments and explorations. 
 
The conceptual, theoretical and analytical basis for establishing a general systems based  reference architecture for Physio-informatic systems necessarily crosses many disciplines. It must be emphasized  from the onset that the following discussion of the derivation and  development of a general model (aka.. reference architecture ) for describing “meaningful”  information flow between humans and informatic systems is a broad topic area which covers many scientific disciplines, engineering techniques and a continually expanding array of technologies

the intent of this effort is to establish a general conceptual framework (a reference architecture) which can be used as a guiding heuristic tool when confronted with the challenge of designing and developing interactive interface systems for human computer interaction. Specifically one which extends perceptual dimensionality and facilitates enhanced expressivity.  
 
Physioinformatics

 

 “ physio-informatics” will denote informatic systems which are either biologically/physiologically based (primarily neurologic i.e. neuro informatic) information systems and/or informatic systems which are designed to support interaction (dynamic exchange of information) with such systems 
develop a systems model for interactive human-computer interface systems which is thought to be more representative of reality than traditional 

 the development of a physiologic based reference architecture for designing and developing interactive human computer interface systems to match the human nervous system's ability to transduce, transmit, and render to consciousness the necessary information to interact intelligently with information.
 
 

The capacity of computers to receive, process, and transmit massive amounts of information is continually increasing. 

Interactive interface technologies emerging from the next paradigm of human-computer interaction are directly sensing bio-electric signals (from eye, muscle and brain activity) as inputs 

take advantage of psycho-physiologic signal processing of the human nervous system (perceptual psychophysics). 

The next paradigm of human-computer interface will optimize the technology to the physiology -- a biologically responsive interactive interface. 
 
INTERACTIVE INFORMATION TECHNOLOGY 

Interactive information technology is any technology which augments our ability to create / express / retrieve / analyze / process / communicate / experience information in an interactive mode. 

. 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 

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". 
, while monitoring human response, in the form of physiometric gestures, speech, eye movements and various other inputs.  

Such quantitative measurement of activity during purposeful tasks allows us to quantitatively characterize individual cognitive styles. 

This capability promises to be a powerful tool for characterizing the complex nature of normal and impaired human performance. 

The systems of the future will monitor a user's actions, learn from them, and adapt by varying aspects of the system's configuration to optimize performance. 

opportunity to facilitate the rapid exchange of relevant information thereby increasing the individual productivity of persons involved 

 Areas such as computer-supported cooperative work, knowledge engineering, expert systems, interactive attentional training, and adaptive task 

The psycho-social implications of this technologically mediated human-computer and human-human communication are quite profound.  

 may be a profound step forward in modern social development. 

   began to rethink the concept of how humans and computers would be able to communicate more effectively. (in this context the term “communicate” is used to mean the ability to intentionally exchange meaningful information). 

dealt with the physicality of the environment 

interactive human computer systems 

 track the movements and position of the human 

Optimizing the human computer interface will rely on the knowledge base of physiology and neuroscience, that is, the more we know about the way we acquire information physiologically the more we know the optimum way for a human to interact with intelligent information systems

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

state space parameters in which information can best be rendered. 

Models of information processing based on the capacity of these neurophysiological structures to process information will help our efforts to 

using the natural bioelectric energy as a signal source for input; electroencephalography, electroocculography, and electromyography (brain, eye and muscle) 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. 
 

concerned with developing a “reference architecture” (a formalized conceptual framework for thinking) for designing physiologically 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 computer 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 computer 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 

Theoretical position – 

Information can be mapped and represented as a specific state space parameter set.

 
Universe of discourse “Mind happens at an anthroscopic scale.”

The phenomena of interest, (perception and expression), occurs at the anthroscopic scale.
The anthroscopic scale, the natural scale of perceptibility and expressivity of an individual human, is “From meters to millimeters, from decades to deci-seconds.”
 
Assumptions 

Time is perceived as a unidirectional vector.

The nervous system is the primary information infrastructure for humans.
The nervous system supports the transduction transmission representation and response to information in the environment. 
  

 Basic principles. 

Human perception and expression is mediated, for the most part, by the nervous system.
 
Hypothesis

An understanding of the human neuro physiology 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. 
 
Physio info metrics --- the quantitative measure of the information carrying capacity of a physiologic system. 
 
Physiologically mediated information is exchanged between external environment and experiential awareness. The fundamental nature of the nervous system (neuro info matrix) determines its operational capacity. Both the physicality and the physiology contribute to the set of bio-physical restraints. The physicality of the nervous system constrains the perception of space, time, mass and energy. Physiology of the human nervous system restrains perception by computational limits of the system. 

 That is to say that nervous system is the biologic structure that is considered most likely to be responsible for mediating information flow within the human body
Operational Philosophy

-Action directed goals in the pursuit of new knowledge 

General Systems Theory

General systems theory is a useful framework for developing complex models for investigating complex systems, like those of Physio-Informatics, is in as far as it has certain concepts of systems models and principles such as hierarchical order, progressive differentiation  and feedback that can be defined and characterized and elaborated on with set and graph theory which state explicitly conditions for membership and orders of relationship.  
 
The “open systems” 

biological systems necessarily must be considered as being open systems where both information and energy is in continuous flow between the system and the environment. 

Information

is “difference”. A difference can be interpreted as either an ontological fact or as an abstract matter

Cybernetics

Also of significant importance is theory of Cybernetics, the theoretical model of feedback governed systems whose present state influences in some way the probabilities of any future state occurring in the system. 

Definitions

A state of any system is defined by the set values which describe the condition of the system in any given point in time 

 
In an open system is can be asserted that the “evolution of the states in time” i.e. the “state space trajectory” can be considered to be influenced by both the current state of the system (internal factors) and the processes of the environment (external factors) which are acting on the system. 
 

a notational system which has as its prime focus the  flux and flow of information between a perceiving human being an the environment. 
-A superior descriptive process
-A powerful system of methods and models
-A superior conceptual  frame work within which to map info flux
-Derivational pathways from first principles to operational systems
-Intrinsic heuristics

Theoretical construct 
A descriptive mathematical model that can map the transformation of information as it is exchanged between various components of the interactive human-computer interface system is presented below.

This model which most generalizes the phenomenological aspects has a notational system which exploits interdisciplinary interaction and a languaging system which can classify emerging observations.
This formal descriptive notational system will enable the creation of“ most probable maps” of information flow between humans and their environment.
 
The nature of diversity encountered when dealing with individuals with various disabilities or interface needs became evident as the experimental nature of these systems begin to extend to larger and larger numbers.
 
Given the variability of the capacity of the human information processing it was determined that a very modular, component based system was necessary. 

The ability to address individual data channels which contained the  information coming from or going to the individuals was seen as the most fundamental issue to be addressed
What is NeatTools? 
NeatTools is a powerful visual programming environment that allows users with disabilities to control and communicate with a computer. It operates in conjunction with hardware devices created specially for this purpose. 

The group researched ways that a human/computer combination might offer valuable diagnostic information, or might explain more about how the human brain functions. 

The group identified and experimented with the newest developments in technology  

Anthrotronics – Human Instrumentation Systems 
Anthrotronic systems designed for interactive information exchange continue to evolve 
Applying first principles of physio info metrics facilitates design innovation for operational refinement of the evolving interface system, thus enabling the demonstration of an integrated system of human to computer input devices 

Psycho-physiologic capacity for optimal cognitive function within an extended perceptual environment, Psycho-motor function for simultaneous interaction with multiple human to computer devices, 

Functional integration of relevant human-to-computer input devices into the system, 

. Focus will be to develop a more generalized capacity to address the interface issues of human-computer interaction requirements.  

Physiologically Oriented Interface Design: the next paradigm of human-computer interface will optimize the technology to the physiology -- a biologically responsive interactive interface. paradigm of interface technology is based on new theories of human-computer interaction which are physiologically and cognitively oriented. 
Research in human sensory physiology, 

The ability to achieve the integration of a set of advanced human-to-computer input devices into a single interface system and demonstrate data fusion to enable meaningful correlations across various input modalities will significantly enhance progress toward this end. 

Efforts have been to research, prototype, and demonstrate the implementation of a data analysis subsystem designed 

while monitoring human response in the form of physiometric gestures, speech, eye movements, and various other inputs, as well as providing for the measurement of same.
 

 --- assessed the limits of usability  

--- researched the capacity for filtering and combining data streams from the various human to computer input devices. 

--- researched the functional integration of relevant human-to-computer input devices into the system. 

--- researched an integrated system of human to computer input devices with the multisensory rendering systems. 
Quantitative human performance assessment 

The reference architecture presented has the necessary features to map the flow of information in an interactive human computer interface system. 

The reference architecture has the necessary complexity to be able to account for the physiological issues in an interactive human computer interface system.
 
