  perspective motivates the comprehensive nature of the system, which integrates multiple data acquisition devices, interface technologies, advanced analytical techniques, and multi-sensory rendering capabilities 

  modular design (for distributed processing and adaptability), integration of several data input devices into a single platform within a common interface protocol

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

Automated detection of trends and correlations using fuzzy logic may be performed in the background or in a post-processing mode. 

.  
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 monitoring

 The ever increasing ability of technology to quantitate complex physiological parameters 

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.  

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. 

  in the design of environmental systems which support experiential interaction with information systems in such a way as to   

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. 

. 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    

Other considerations include ensuring a flexible configuration, allowing for far-end-control of 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.

advanced human input devices   

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

 an integrated system of human to computer input devices 

Evaluation of the effectiveness 
 

We propose to develop and integrate a set of advanced human-to-computer input devices into a single interface system. 

This integration of data input devices into a single system will include EEG, EMG, EOG, (bioelectric signals from brain, muscle and eye), dynamic bend sensors, pressure sensors, audio and video digitizers, and other devices as they are relevant. 

We will develop methods for data fusion to enable meaningful correlations across various input modalities. 

The devices will be connected to an external module which will route the data both to a central multitasking server and to the rendering subsystem for immediate feedback. 

The server will 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) currently on the system. 

   technologies can allow for simultaneous   multiple independent and dynamic data sets that can be integrated physiologically into a single  state. 

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

 We will refine quantitative measurement of activity during purposeful tasks. 

We will implement a data analysis subsystem designed to enhance the ways that relevant data may then be rendered optimally to the operator’/ observer 

Automated detection of trends and correlations using fuzzy logic may be performed in the background or in a post-processing mode. 

The system will be designed so that the user may then be alerted by the system if it detects areas worthy of further investigation 

Advanced instrumentation for the acquisition and analysis of relevant biological signals. 

· Advanced information systems which augment the general flow of information and provide decision support 

· : A instrumented learning environment which allows for dynamic tracking of a "learner’s" navigational trajectory through a Web-based content delivery system. 

This network can be used on its own or as part of a distributed system with other networks

design a system architecture and build a prototype system where individual bodies will be monitored 

This integration will use novel collaboration software, 

Web technologies, which ensure extensibility and ease of integration of new subsystems. 

We will stress performance, flexibility, scaling and 

The interface will be flexibly linked to the net with the visual network-based software system NeatTools that supports general filters.

We have identified three application areas that will drive requirements for our system architecture and are the basis of our prototype implementation. These areas are Special Operations, Battlefield Medical Intelligence and Crisis Management. Each of these offers tactical opportunities to use the linked minds to aid split second decisions. 

a system architecture and prototype implementation.

effective innovative human-computer interfaces and designed and built the software NeatTools that allows them to rapidly prototype new approaches. 

 We are currently developing a single, multimodally integrated interface system for the 

massive quantities of critical information 

It is also our intention to provide a powerful resource 

 by an intelligent integrative system 

The interface boundary between the human and the technology will become increasingly seamless to the point where it is virtually non-existent in some cases. 

NeatTools software that forms the basic programmable and interactive individual link of a mind to the Intermental net. 

A detailed Intermental systems architecture that expands on the conceptual design given in the figure and described above. 

An illustrative prototype system that can be applied
Above we have listed the ideas and existing hardware and software which we believe can be used to significantly develop the concept   and deliver a system architecture and prototype implementation. 

encompasses the human-computer interface issues - researching the hardware and software options and system integration as well as the human cognitive ability to 
; psychomotor function for simultaneous interaction with multiple human to computer devices. 

Research will be focused on actual usability in order to better understand how best to integrate a comprehensive set devices into the interactive system. 

We will research and evaluate methods and limits of integrating multiple data input devices into a single system. 

Our research will develop evaluation methods for such inputs as, bioelectric signal detectors, dynamic bend sensors, pressure sensors, audio and video digitizers and other devices. 

We will also assess the limits of usability of traditional input devices such as mouse, joystick and keyboards to determine when interface complexity precludes their use as primary inputs. 

We will research and evaluate the users' ability to integrate several input systems so as to have a multiplicity of simultaneous interaction options. 

We will research the capacity for filtering and combining data streams from the various 
We shall research and evaluate the systems, architecture, and design issues of both general collaborative technologies and the specific  system, as they are 

issues of scaling, 

as well as the ability to link diverse heterogeneous systems 
This will lead to design of interfaces to allow flexible integration of the base collaboration system, 

These interfaces will be designed to meet application requirements of task 

will include "place-holders" for all critical system functionality but not include detailed application specific modules. 

designed so that it can be extended to the optional demonstration for a specific application.

application areas, which we can use to drive the architecture and motivate an Intermental net.

 In particular we will study education and training where Intermental technology could lead to new ways of linking 

present the architecture in a way so that future research and development activities can be planned. 

The system architecture includes a prototype software system as task 3.

will examine functionality, performance, fault tolerance and architectures that will best support both today's systems and future scaling to millions or billions of linked minds.

2) Development of a realistic research plan outlining the research areas and methodology required to gain necessary knowledge relevant to the development of the Intermental network
1) Establishment of the resources, (equipment location and personal) to perform the necessary research on the major human computer interaction and collaborative systems efforts as they relate to the Intermental network. 

develop the matrix architecture that will allow all bio/info/micro systems to connect to a network 

demonstrate an integrative interface matrix which couples the emerging bio-sensors   informatic technologies  

 

This research effort is concerned with developing a "reference architecture" (a formalized conceptual framework for thinking and technology development) for designing Physio-informatically robust interactive human computer interface systems to the bio-info-com 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 basis for this work comes from the researchers extensive experience in developing interface technologies for persons with severe disabilities and from the DARPA programs for instrumenting  humans for controlling distributed robotics. 

 

 pioneering new methods of physiologically based human-computer interaction. 

efforts have focused on advanced instrumentation and new methods of analysis which can be applied to evaluating various aspects of human function as it relates to human-computer interaction, this effort was to identify methods and techniques which optimize information flow between humans and computers. 

Application areas for this work include quantitative assessment of human performance, augmentative communication systems,  

Specific areas of interest are: advanced instrumentation for the acquisition and analysis of medically relevant biological signals;

 intelligent  informatic systems which augment both the general flow of information and provide decision support 

dynamical analysis to physiological signals and show that it is possible to characterize abnormal electrophysiological rhythms as low dimensional attractors.

objectively and quantitatively measure  

an interactive information fusion environment 

 

Refine and implement methods 

 take advantage of the specific features  

 

Develop and exploit techniques 

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

Develop experimental methods for exploring 

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

 

general systems reference architecture for Physio-informatic systems
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.  
 
develop a systems model for interactive human-computer interface systems which is thought to be more representative of reality than traditional 

, 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 

dealt with the physicality of the environment 

interactive human computer systems 

 track the movements and position of the human 

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 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 

This system is multi modal – multi scale 

Theoretical position – 

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 

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

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.
 
