  modular design 

integration of several data input devices into a single platform within a common interface protocol

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. 

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  

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

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.

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.

a wide variety if input devices to aid in the acquisition of relevant information/data from the  vital signs indicators    

  EMG-like sensors across muscle surfaces, foot activated pressure sensors, voice recognition systems, and hand held devices allow user input.  
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.

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. 

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

will develop new approaches to HCI using the human body as an essential component of the interface to the human mind.

It is anticipated that will yield important information about the phenomenological aspects of integrating physiological systems with traditional computational systems.

Further, as more is learned about the neurological bases of thought, language and communication, the more and more neurobiological in character will become the information technologies created to allow communications between human beings.

will outline the methodology used and knowledge gained in the following HCI areas: neurophysiological restraints and limits of the computer to human linkages;

This plan will be guided by the overall intent to understand and exploit the various aspects of the physiological and cognitive phenomena of human-computer interaction within the Intermental network

neurophysiological restraints and limits of the computer to human linkages 

psycho-motor function for simultaneous interaction with multiple human to computer devices

We will research neurophysiological capabilities and functional limits of the human user interfacing with multi

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. 

develop the matrix architecture that will allow all bio/info/micro systems to connect to a network through which human communication is facilitated.  

demonstrate an integrative interface matrix which couples the emerging bio-sensors and micro informatic technologies to the human nervous 

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.

  

processing based on the capacity of these Neurophysiological structures to process information will help our efforts to enhance 

we can generate highly interactive systems in which these biological signals initiate specific events.

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. 

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. 

We propose to develop an Anthrotronic interface to 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. 

The intent of this work is to develop a systems based, physiologically robust, technology matrix that will exploit the various technologies being developed for the Bio-Info-Micro program.

 

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.

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 

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. 
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.

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.

This emerging paradigm of human computer interaction incorporates 

natural user interface devices which measure multiple physiological parameters simultaneously and use them as inputs. 

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.

track the movements and position of the human

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

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, 

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.

Quantitative human performance assessment

The four collaborators computers will stream data to a common server for time locked data storage, analysis and post processing.

Each interface system will capture/stream the following data from the user

Bio-sensors 

Direct physiological measurements (non invasive electro physiology)

EEG,EOG,GSR,ECG,PBV …etc,,,

Interface devices

Electro mechanical motion sensors

Motion, position, 

Standard input devices

Mouse, keyboard, touchpad, 

Personal audio and video 

Microphone for voice and other sounds

Video of face and eyes of each participant

The collaboration station will have a “group” audio and video recording capability 

The time locked data from each of the four collaborators along with the video of the group session will be combined to create a master session record

Eeg

Eog

Gsr

Ecg

Bvw

Resp

Motion

Position

Track User dynamics during collaborative activities

Specifically to simultaneously track intentional interface , the bio-physiological signals and collaborative state space and environmental 

The following parameters are the initial target data streams

Brain – eeg 

Eye – eog 

Voice mic

Heart ecg

Breathing - resp

Skin – gsr - ir

Face - cam

Mouse 

Keyboard

Movement

Wrist

Head

A combination of natural , spontaneous bio signals and task specific actions

The user interface consists of the physio sensors, electro mechanical sensors , microphone, face cam, mouse , keyboard, joystick

Realtime data acquisition from multiple simultaneous  sources

(bio sensors and interface devices -   initial set to be determined in design phase

