  perspective motivates the comprehensive nature of the system, which integrates multiple data acquisition devices, interface technologies, advanced analytical techniques, and multi-sensory rendering capabilities. Emphasis is placed on machine-resident intelligence embedded at several levels. 

constantly seeking to improve the measurement of human performance

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

  modular design (for distributed processing and adaptability), integration of several data input devices into a single platform within a common interface protocol, implementation of machine-resident intelligence (neural nets, fuzzy logic) on several levels, and creation of a development environment driven by clinical needs.  

Data Input 

A necessary feature   is the integration of a variety of data input devices into a single system to include EEG, EMG, EOG, ECG, dynamic bend sensors, pressure sensors, audio and video digitizers, etc. 

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

The devices and their hardware boards connect to an external module, and a high speed bus will route the data both to a central multi-tasking 

implement a custom configuration of input device parameters, interface functionality, and relevant records based on the device(s) connected and the identity of the operator(s) and   currently at the system. 

Data Management 

The maintenance of   record integrity is a significant issue. Such integrity is achieved through security protocols, standardized data formats, error handling, and semi-automated database archiving. The data management subsystem tasks also include linking the device data with the n record and specifying sensor-specific data formats and structures. 

Interactive Modalities/Methodologies 

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. 

Given that the data acquisition subsystem can detect these changes, the data analysis subsystem is designed to enhance them in ways that may then be rendered 

analysis tools will be capable of processing multiple data sets in a variety of ways, including graphical analysis (phase portraits, compressed arrays, recurrence maps, etc.) and sound editing (mixing, filtering). Automated detection of trends and correlations using fuzzy logic may be performed in the background or in a post-processing mode. 

The user may then be alerted by the system if it detects areas worthy of further investigation. Such a feature should expedite the creation of a taxonomy of lesion-specific impairments. 

User Classification 

data acquisition, data management, basic analysis

  the primary users of the system, are responsible for    more comprehensive data analysis 

Researchers will focus on the data analysis but their use of the system will be unconstrained.

 They will explore and develop custom analytical techniques.    features of the system, usually in a supervised setting. 

Data Rendering Modalities 

With multi-sensor data acquisition and advanced analytical characterization, 

 complex relationships by integrating modalities.  
to provide an open hardware platform and modular infrastructure which will expedite the implementation of new technologies into the system

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 

able to assimilate all the available information 

 technology is primarily interface technology that renders computer information onto multiple human sensory systems to give a sustained perceptual effect (i.e., a sensation with a context) while monitoring human response in the form of gestures, speech, eye movements, brain waves and other inputs. 

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. 

    spatialize   

The convergence of communication and computational technologies has created informatic systems which may be applied to social and cultural problems. When used appropriately, informatic systems have demonstrated the capacity to enhance the quality of life and to facilitate wellness of being through their applications in areas such as health care and education. Interaction between informatic systems and systems which they influence can be qualitatively and quantitatively modeled by generalized theories of adaptive complex dynamical systems. Interventional Informatics is the proactive utilization of informatic systems as complex adaptive systems to alter the course or outcome of a particular behavior. 

Interventional Informatics 

We live in the information age. Our lives are continually influenced by new applications of information technology. Informatic systems impact society at all levels, from personal and interpersonal dynamics, to global systems of immense complexity. Informatic systems have become so complex that their implementation causes certain unexpected and often undesirable behaviors to emerge in the individuals or groups involved. This often evokes a shortsighted linear reactive response in an attempt to gain some predictability, though this usually results in a worse state than before (take the public education and health care systems, for example). There appears to be a fundamental lack of understanding of these systems when they go beyond a certain level of complexity. Is there a way to resolve this? 

A Suggested Solution dynamic relationship between information technology and society

  Interventional Informatics (II) to describe the pre-emptive, proactive, or preventive use of relatively small amounts of information and information technologies at critically sensitive points on a system's information state trajectory. 

Theoretical Foundation     We are now at the point where we can benefit from applying principles of complex adaptive dynamical systems to  systems like   communications  

 qualitative similarity in the dynamics of seemingly different systems

the behavior of many complex spatially-distributed dynamical systems appear to provide a metaphorical basis for some powerful interdisciplinary languaging tools

Social Systems and Their Respective Levels of Complexity 

It is useful to distinguish levels of social complexity at which information technology's importance manifests

it is also useful to consider a common non-intimate interpersonal system which manifests in different contexts but exhibits similar behaviors. 

It consists of one person who is being assessed and the other doing the assessment. 

are reasonably simple examples of complex adaptive systems whose behavior differs in detail, but are quite similar in how information technology may be beneficially applied. 

By integrating off-the-shelf computer and data acquisition technologies with custom interactive software and hardware, we have created a system in which an individual may control their environment through their body's bioelectric signals , such as their muscles, eyes, and brain. Figure 1 represents a system in which a user may use their ability to control these signals  

 informational basis of a cognitive cybernetic loop

Ability 

. These gestures suggest the term cyberlinguistics, and they may be looked upon as a sort of 'cyberpidgin'; a collection of functional but grammarless phrases useful in commonly occurring interactions. It is possible, even likely, that these pidgins may develop into Creoles and ultimately full-blown languages as the need evolves. This suggests the potential for information technology as a foundation for some remarkably unique languaging tools. The task is to develop the cyberlinguistic navigational heuristics to use them. The successful operation of the   a critical point to enhance a user's expressive capacity. 

  these navigational skills may be used in a much more abstract way   

Modeling Complex Adaptive Behaviors 

There are several properties of complex dynamical systems which may be useful in modeling the effect of information on society 

or the number of gestures available simultaneously for her to manipulate might serve as control parameters in that system. As we vary these control parameters, the complexity of the systems evolves, and we expect to observe rapid, distinct, and highly nonlinear transitions in their behavior. Evidence supporting this has been observed 

some intentionally controlled limitation of their capacity to interact with their world.  

  Our relentless need to communicate, combined with an understanding of these technologies, as well as a recognition of the abilities and critical state of relevant social systems, should result in a dramatic increase in expressive capacity for society at all levels, all towards making the world a better place

A Biologically Responsive Interactive Interface: "Adventures In The Next Paradigm Of Human Computer Interaction" (

amounts of information is continually increasing. Current attempts to develop new human-computer interface technologies have given us devices such as gloves, motion trackers, 3-D sound and graphics. Such devices greatly enhance our ability to interact with this increasing flow of information. 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 and rendering information in ways that 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. 

BIOCYBERNETICS: 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. 

 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". 

impacted in multiple ways by advances in technologies that enhance human-computer interaction. 

Optimizing the human computer interface will rely on the knowledge base of physiology and neuroscience,  Physiologically Oriented Interface Design 

Knowledge of sensory physiology is being used to optimize our interactions with the computer. 

by 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. 

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 events complex tasks are more readily achieved. 

  exciting opportunity to facilitate the rapid exchange of relevant information thereby increasing the individual productivity of persons involved in the information industry. Areas such as computer-supported cooperative work and adaptive task 

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

  in the design of environmental systems which support experiential interaction with information systems in such a way as to help maintain a state of general good health. 

   The capacity to operate interactive educational multimedia systems will open a whole new area where human expressivity can be optimized in applications that customize an educational environment to the capabilities of an individual. 

Interfaces to control stimulation can adaptively utilize any biosignal.

Micro scope of the mind

Data fusion of sensor data with user interaction parameters will allow meaningful correlation's to be made across various performance modalities. A goal of this application is to seek to identify a qualitative difference between the two performance/behavior states and then investigate various methods of quantifying that difference in a way that can be generalized. 

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. 

   These operational descriptions help elucidate the discrete areas where improved technologies, as they become available, and methods of decision support, as they are refined, can be implemented. An intelligent   system must be able to be refined at the component level without redesigning the entire system. That is to say that it must be designed to be scaleable, extensible, interoperable and modular at a fundamental level. 
a wide variety if input devices to aid in the acquisition of relevant information/data from the  vital signs indicators    

 facilitating connectivity, data  

Other considerations include ensuring a flexible configuration, allowing for far-end-control of diagnostic devices and ensuring that there is an open architecture that allows for the adaptation of new devices without the redesign of the whole system. 

  scaleable and extensible, therefore it can meet the custom medical knowledge access needs of a wide variety of users.

