measure    dynamics, surface EOG and EMG sensors for eye movement and muscle contraction,  

The resulting capacity for data fusion allows for meaningful correlations to be made across various performance modalities. 

The user interface will be based on new theories of human-computer interaction methodologies , computer-supported cooperative work, and adaptive task analysis 

The system will monitor a user's actions, 

Data Analysis 

  comparative evaluation of a   progressing or digressing state. The nature of the change in this state may often be quite subtle, even imperceptible using traditional techniques. 

Such a feature should expedite the creation of a taxonomy of dynamically-specific behavior clusters and thier impairments. 

explore new methods of interaction and analysis., with a powerful tool for characterizing the complex nature of normal and impaired human performance. 

technologies which support an experiential interaction with in a computationally sustained environment.   a fundamentally new way for humans and computers to interact.  

  Advanced human-computer interface technology that has been developed as natural user interfaces for interaction with 

The utility of these devices has already been demonstrated as augmentative communication devices, as environmental controllers, as therapeutic tools in rehabilitation and as tools for quantitative assessment for diagnostic evaluation.  

  heuristics and intuition. 

 The ever increasing ability of technology to quantitate complex physiological parameters 

We are now just able to assimilate all the available information 

This interface also allows for a natural interaction with abstract data sets providing an integrated experiential encounter with information. 

This new technology provides us with the capacity to move into a new paradigm, a paradigm where the physiological integration   of   relevant information provides an enhanced capability to discriminate between classes of complex dynamic interactions involved in psycho-physiological processes.  

    A good working knowledge of sensory physiology and perceptual psychophysics can help us optimize our future interactions with the computer.  

BIOCYBERNETICS: Interactive Information Technology 

Biologically optimized interactive information technology has the potential to facilitate effective communication. 

Interactive interface technology renders content specific information onto multiple human sensory systems giving a sustained perceptual effect, 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. 

By immersion of external senses and iterative interaction with biosignal triggered  

Interfaces to control stimulation can adaptively utilize any biosignal.

Micro scope of the mind

It is postulated a difference will be seen in the modulation of some of the natural rhythms. It is also postulated that a cognitively induced modification would be consistent in an individual but would most likely be different between individuals. 

The psycho-social-behavioral nature of individuals factors into initial assessment of their cognitive function. 

Other indicators of cognitive function are short-intermediate-long term memory, sound judgment and the ability to identify similarities in related objects.

 Performance of these cognitive functions is a strong indicator of the biologic health of the brain. 

Poor performance is highly correlated with organic brain dysfunction. 

Plan   patterns from any variety of sensor data. 

Description of the System 

work has indicated an optimal mapping of interactive interface technologies to the human nervous system's capacity to transduce, assimilate and respond intelligently to information in an integrative-multisensory interaction will fundamentally change the way that humans interact with information systems. 

Application areas for this work include quantitative assessment of human performance, augmentative communication systems, environmental controls f
 information with a view towards intelligent, and at times rapid, decision making  

 

Our goal then addresses the challenges and technologies for human-information interaction  in the context of how the brain is best disposed to receive and express that information.   

This will lead to a system that will alter not only the representations of information, but also states of neurophysiology so as to alter perceptual states of the mind.  

an interactive information fusion environment 

 

Refine and implement methods for creating renderings of information across the different senses which take advantage of the specific features of multi-sensory physiology to access/accent overt and hidden information. 

 

Develop and exploit techniques 

· modes of inquiry which take into account the neurocognitive state of the user 

Develop experimental methods for exploring 

The  Concept  of ‘State-specific sciences’ refers to the idea that states of the brain affect states of mind (i.e., perception and cognition).  

  Therefore, it is reasonable to assume that alterations in brain state will bring out some correlative alterations in perceptual cognitive state.   

To this end we have developed the  conceptual and methodological framework  of “perceptual state space modulation,” for psychophysiologically altering our perceptual cognitive states, at calculated points during the design and execution of experimental process may open us to entire realms of information which would have remained totally invisible to us.

 Leveraging off recent developments in cognitive neuroscience 

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

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. 

Biologically optimized interactive information technology has the potential to facilitate effective communication. 

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 

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

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. 

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

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, 

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.

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