I’m starting to really dredge through all the stuff i / we did at loma

linda in order to better explain my actions as an MD/Ph.D. student

(or at least have a plausible excuse)

i hope to show that the exploratory efforts into quantitative assessment

of

human performance which we pioneered with emerging "human

instrumentation"

technologies ..led to the development of a system of hardware software

and

methods (clinically driven application for interface rapid prototyping)

ie im writing my dissertation... hope to defend between feb and mar

2000..

Humanitarian interfacing

Symbolic notation system

A clue for interface designers -- the body counts

Powerful notational systems

Rules for deriving symbols

Time evolution of communication

A rational symbol synthesis

Technical infrastructure 

Time line of progress

Places

Theories

Technologies

Applications

Exploration

Notation 

Projects

Events

Philosophy

Neuroscience

Technology

Systems

Methods

Querki quervy "QQ" 

State specific sciences S^3

Trigram matrix #

State operator state <l>

Expression space E-àE

Core symbols

Psi – mind

Phx – life

Phi –physics

Khi—synthetic

Sky—rendering

Sns—transductive sensing 

Med—healing intent

Edu—knowledge transfer

Com—directed communication

Rec—recreational enrichment

…..

phz –anti phxification

Neurocosmology

Basic science’s

Perceptual psycho physics

Cognitive neuro science

Physio metrics

Neuro tissue physics

Bio modulatory

Sensor matrix

Interface methods

Technology innovation

Anthrotronics

Physio info metrics for anthrotronic systems

The physiologic carrying capacity of information in the human nervous system 

Interactive interface / information systems 

Observation – there appear to be great yet some what determinable variability in the humans ability to adapt..

Hypothesis

An understanding if the human neuro physiology allows for exploitation of predictable adaptive capabilities

Assumptions

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

Universe of discourse

Neurocosmology 

Perceptual epistemology

Underlying operational Philosophy

Notational system

Rational empiricism

Derivational Symbology

Relational Formulation 

State space matrix

Instrumentation

Techniques

Interface systems

Instrumenting humans for interaction with experiential information systems

Enhanced operational utility

Enable optimal perception

Optimize the sensibility of the information

Experiential interaction with information

Perceptual state space modulation

Enhanced expressional capacity

Extended perceptual dimensionality

Volitional expressive velocity 

Cognitive heuristics

Diagnostic 

Therapeutic 

Interventional informatics

Neuro diagnostic applications to test technology and theory

Iterative 

Quantitative assessment of human performance

Intra operative adventures with neuro docs

Brain lesion and electroshock data

Bioelectric’s 

Interfaces for rehab

Evolution of instrumentation and technique

Bec-neat-really neat-neattools

Overview of the range of cases

Focus on Ashley and Trent

Emg-face-

Bio-car

Sega

Project specific development of neat and tng1

Show transfer to ski and ecu

Post-doc npac

Eyal

Neattools

Tng ii

Tng 3

Show the development of an operational interfacing architecture 

Reference architecture for interfacing systems 

Neuro info matrix

Conclusions

Physio info metric principles ,

physiologic mechanisms restrain the information carrying capacity of the a given channel

Information which requires cognition and volitional expression can be shown to be remapped to alternative systems

Expressive capacity can be increased through operational interfacing

Implications

There are many new options for thinking about the interface

So what

Advanced languaging and notational system based on physiological restraints

A systems model which emotes/evolves heuristics 

An operational instrumentation system and effective methodology for rapid prototyping evolving anthrotronic systems

Physio info metrics for anthrotronic systems

Notational 

expressible perceptibility 

cybernetic tissue modulator

tissue tronics

tele physiology

anthrotronics

perceptual state space modulation

extending sensibility

enhancing perception

enabling expression

enriching experience

cyberneticly extending consciousness

virtualization of groking tools

2000

Humanitarian interfacing 

Technologies and methods for intelligent migration into the next millennium 

New methods for the cybercultural 

New modes of empowerment 

i am beginning to conjure my Ph.D. thesis from the experience i had at

loma

linda..

(please note that the following was written in multiple sittings .and

that

the apparent gaps of logic and general free associations

are a new form of hyper cyberized communication....

so why am i bugging you... i want to pick your neuro memory's i am

working on my thesis and i need some neuro-reality therapy..(i know

what your thinking. .but id really like to get together with you a few times over

the next couple of months and help me reboot/refine my basic knowledge

of

the human nervous system...specifically the Parkinson’s and als stuff

and other things your an expert in...

aka tng's neattools and systems for interfacing the disabled through

alternitive neural pathways..ie face of quad. to control computer..

i would like to come up with a useful document which would be something

like... first principles of

"Physio info metrics" for anthrotronic systems

.....

physiologic considerations for optimizing the instrumentation for human

interaction with an information/communication system..

translated as the physiologic basis for understanding the information

carrying

capacity of specific neurologic systems ,,,in order to access and

exploit

them in ways which enhance the "sensibility, perceptibility, and

expressability" of complex information ..(in an experientially rich

interactive information environment... like what we had hoped vr would

evolve to be)

ie the relevant physiologic restraints/capacity for guiding choices

made 

while developing the individualized interface systems for users who are

not fully intact... neurologically speaking 

(or in the case of the military.. the special operations personnel who

are

trying to rescue hostages while intelligently controlling a robot....un

able to use their normal abilities to perform the task..

ie either

psycho-motor , sensory perceptual, or psycho-cognitive impairments

which 

need to be mitigated...

Physio info metrics of the neuro info matrix 

Data is the existence of a difference 

Information is defined in this document as a difference of non zero significance 

Ie a data point with a positive value 

Knowledge is a synthesized relationship of information

Understanding provides a referential basis for the knowledge synthesis process 

Belief is experienced as intrinsic justification for the bias that creates the referential basis of understanding

Data and belief are both primary sources for contents of perception

The info flux 

Concurrent phase independent streams

Transmission specific 

Pathway specific functionality

Reroute able flux 

Environmental source of information 

Primary bio transduction

Multi phasic featureizing transmission

Multi site distribution 

Sensation 

Awareness

Attentive

Perceptual

Motivational

Willful

Intentional 

Volitional 

Expressive 

A superior intellectual process

A superior descriptive process

A powerful system of methods and models

A superior conceptual frame work within which to map info flux

Derivational pathway from first principles to operational systems

Intrinsic heuristics 

A flux and flow

The identification of brain region specific patterning of EEG related to cognitively modulate-able electro topo dynamics

The demonstration of both analytical and representational methods which extended insight into structure function relationship of the human brain activity in various

specific conditions 

The exploratory activities of emerging interface technology

Development of an operational prototype system for quantitative assessment of human performance 

Clinically oriented applications in neurology and neurosurgery 

Development of hardware and software systems for rehab

Ashley – the iterative refinement required to individualize the interface 

Case driven technology development

Bio-controlled vr

Meme nomics

Iterate mindful behavior 

Mature into a stable entity which has products and services

A philosophical position 

An alternate perspective

Derivational methods

Causal morphability

Effective perceptual state space

Omniography

Information bounty

Design methodology which can characterize interactivity 

Control systems for adaptive state changes

Event tracking

Perceptual state space 

Cognitive neuro dynamics

Concurrent projects

Multithreaded research trajectories

Cross perceptual matrix

Modulation of state space

Representation of information

Sensing intention

Psycho modulated bio energies

Inferring cognitive function

Philosophy of effort

Notational system

Physio info metrics for anthrotronic systems

The physiological carrying capacity of instrumentable systems

Anthrotronics 

Biobotics

To form an abstraction

The neuronal capacity to convey abstraction

Neuronal infometrics of abstraction

Human extension

Novel new function

Interface systems and mode specific communication

Physiologic principles for anthro tronic systems

Anthrotronics - human instrumentation system

Physioinformatics – physiologic information processing and transmission

Physio-infometrics – the information carrying capacity of physiologic systems

Time line

Concurrent threads

Interface devices

Rendering technology

Experimental environments

Operational prototyping

Individual case’s

Rehab 

Telemed

Ph.D. think

Theory

Methods

Technology

Experience

General systems approach

Universe of discourse

Basic phenomenology

Reference architecture for system

Assess the suit-ability for anthrotronic applications

Memetic equivalence

Spatial array

Intentionally modulating bio-energy 

Human computer interaction

Characterization of information velocity

Typical expressive capacity

Data sets

Recovery of function

Adaptation to new modalities

External controllers

Justify experimental methods

Bio spectrum

Next iteration projects

Fusion of functions 

Tele-biology

Need to think in terms of systems

Overall challenge is to develop the core component technology

Generic nerve cell sensors and effector

Primary receptors

Photonic

Sonic

Chemical

Mechanical

Magnetic

Electric

Bio sensing

Autocerebroscope

Cerebrational steering

Develop the "cerebrater"

Direct brain control of tele robotic function and behavior

Topic to consider

Cerebral trigging

Basic phenomenology

The capacity to volitionally modulate biogenic energy streams 

Psycho motor – psycho tronic 

Neuro tronic couplers

Psycho tronic interaction

What is known about the brain

Intentionally willing stuff to happen

What is considered leading edge

Psycho-physiological research

Cognitive function and brain imaging

Sensors and signal processors

Cerebroscope 

Perceptible specificity of mental experience and brain function

Insight through instrumentation

Mentation metrics

Mentally modulated maps

Mentation specific cerebrative modulation

Psycho neuro physics

Intentional mentation techniques

Developed an instrumentation system to measure intentional activity

Model of inferred mental state

To change the way they think about limitations

Principles of interactivity

Components of an interactivity in an experiential environment

Migration of mentation

From the decade of the brain to the millennium of the mindtel

Transitional methods

Anthrotronic systems for experiential interaction with hyper-dimensional information

Med-ified anthrotronic systems instrumented for wellness 

Extending human function into new dimensions

Extending perceptual state space

Multiple simultaneous threads of concurrent research

Incidence of thread convergence

Thread specific influence

Chaos and 3d graphics

Bio muse – meme

Tng’s and neattools

Images from each case study

Video sequences

Graphics—stardent/avs –vr –NASA -muse-intergalactic interface

Mind in the loop systems

Illustrative examples of exploratory examples

Crystal Ashley Trent Eyal

Intent to iterate

Technology specific progression – emergent function

Patient specific development – emergent functionality

Critical content for dissertation

Expression space 

Notational system

Neuro info phenomenology

Neuro science

Interface Instrumentation systems

Experiential learning by exploring 

Examples of each kind of application

Neattools derivational pathway

Tngs 

Bio-car

Biomuse

Meme

Video game controllers

Eggwardo

Peds vr

Ashley –biomuse – meme – bio-car – sega- Cindy cyberspace – surgery robot – helicopter cam 

Eyal – tng1 –tng2 – neattools – widgets

Principles of interactivity

Intent of effort 

Fundamental assumptions

Event configuration

Procedural methodology

Data generation

Analysis techniques

Significance interpretation

Relevance assessment

Impact predictions

Terminal perspective

…

Summery 

Observed and postulated

Iterative process methods development

Derived an intuitive representational system for mapping info flux 

Conjured formal notational system for symbolic manipulation

Configured an ever evolving array of interface technology to quantify the volitionally driven human performance parameters

Convinced my self and peer cohort that there was a positive/measurable phenomena which co-occurred with intentional action and was consistent with the mapping

/modeling predictions 

Quasi closed loop systems of human computer interaction

Through a series of semiformal experiments

Committed to have clinical orientation for research

Committed to developing deployable systems

Derived/Developed a diagrammatic representation method which helps resolve ambiguity by enabling expressive specificity and effective communication

Need for emergent notational/representational system

Based on the experience of application driven systems development

Affect of having pre-validation access

Notational capacity to describe info flux across a psycho bio tronic interface

Domain specific flux regulators

Mapping information flow in human computer interaction

Interactive anthrotronics for Interventional Informatics

State specific sciences--- convergent hyperstate .. a synthetic interstate

……………………..

Ashley and Trent

Tngs and neattools

Smartdesk

EEG chaos visualization

List of interfaces used

What was tried

What was learned

Context of quantification of human performance in intentional interaction

Bioelectric interface

Docking station –care portal – bridge-

Distributed medical intelligence

Lab evolution 

Topo chromo sonics

Topo sono chromics 

Virtual reality

Human interface awareness

Widgits

Communication technology

Loma Linda experience

Morph to please

 

Dave Warner MD

Medical Neuroscientist

New interface devices

New representational methods

New concepts

Extending human function

  

New ways to acquire data

New ways to perceive information

New ways to communicate knowledge

 

New disciplines will be invented

 Extending perception

Space

Time

Data/information

 Perceptual modulation

 

 Scaling perception

  

Diagrams

Models

Prototyping

  

  

Identify methods and techniques which optimize information flow between humans and computers

Computer enhanced perception: medical applications of multisensory natural user interfaces.

 interface technology renders information onto multiple human sensory systems to give a sustained perceptual effect

 technology that modifies our perception in a reproducible and meaningful way an interactive computer-generated illusion

  

Remapping the Human-Computer Interface 

For

Optimized Perceptualization of Medical Information

 

Designs in our nervous systems optimized for feature extraction of spatially rendered data

 new theories of human-computer interaction which are physiologically and cognitively oriented

 

 

Bio-cybernetics

Make the body an integral part of the information system

 "a sensorial combinetric integrator".

 

Auto-optimizing 

Interaction dynamics

 

Bio-cybernetics

 auto adaptive 

Physiometric interface

A fundamentally new way for humans and computers 

To interact. Bio-cybernetics

 

 

An optimal mapping of interactive interface technologies to the human nervous system

  

 enhanced capacity to: transduce, assimilate and respond intelligently to information in an integrative-multi-sensory interaction

 

This is an extension of the human nervous system into information space." 

 "enhanced expressivity".

 enhanced perceptibility

 

 

Interface systems:

Human--computer

Computer--computer

Computer--human

Human—human

 

 experiential interaction with spatialized information

 identify methods and techniques which optimize information flow between humans and computers

 accelerated knowledge acquisition

Accelerated skill acquisition

 computer-enhanced perception 

Computationally altered perceptual states 

 virtual reality 

Computation-based illusions

 develop physiologically optimized interface protocols perceptualization spatially-rendered data

 our nervous systems is optimized for feature extraction of spatially rendered data

 

 

Experiential interaction with spatialized information

perceptualization perceptual modulation

 perceptual state space modulation

 whole brain integration of information

 experiential interaction with information

 spatialize information for optimized assimilation and willful recall

 enhanced expression

 enhanced perception

 Biologically Optimized 

 Interactive Information Technology

 Has the Potential to 

 Facilitate Effective Communication

 

 Encourage the active sharing of information and technology with others involved in socially progressive uses of advanced information systems. 

Develop innovative human-computer interface systems to empower the disabled. 

Create interactive systems which enrich perceptual states and extend expressional capacities. 

  

  

human-machine interface technologies, 

modular design

functional components

systems dynamics

descriptive 

must depict the nature of the intended communication

EXPRESSIVE PERCEPTUAL MODULATION

TRANSITITIONAL TECHNOLOGY 

facilities expressional capacity 

perceptually enriched experience

optimizing reconfigure ability

PERCEPTUAL STATE SPACE MODULATION

the basic premises

to modulate the perceptual state space in such a way as to induce a more optimal performance of a given task

neuroscience and information technology

INTERFACE SYSTEMS FOR DIVERSE SYSTEMS

data

raw sensor stream

information

significant feature of data stream

knowledge

ability to recognize relationship of information to data in context

understanding

intelligence to implement a plan of action based on knowledge of information

belief

dependence on conceptual basis of personal cosmology

HCI

optimize the required flux rate 

PERCEPTUAL ENHANCEMENT

this approach will focus on perceptual enhancement of currently variables

the system will be developed with an extensible capacity to incorporate more inputs

SIGNAL PROCESSING

first step

raw and processed data will be evaluated

DATAFUSION

interactive methodologies have been developed which will allow for field adaptive investigation

MODULARIZE THE SYSTEM OFR RAPID UPGRADABILITY

sensors

processors

communication

display

input from user

effectors/actuators

sonoification of data

perceptual variance

INNOVATION

the unique contribution to the process

PROPOSED APPROACH

implementation plan

knowledge gathering

systems 

INCREMENTAL PROGRESS

list able points of progress

time and function

PROOF OF CONCEPT EXPERIMENT

event which effectively defines feasibility

DESIGN --FABRICATE AND DEMONSTRATE

design

identify project

identify expected milestone

-morph to please

MILTI APPLICATION CORE TECHNOLOGY

as needs change only sensors and data streams need to change

INTEGRATIVE SYSTEMS CONCEPTS

bring it all together

flux rate modulators

INITIATE DEVELOPMENT

instigate action

initialize and activate process

INSTIGATE

compel into being

ENHANCED DETECTION

bring into perceptual range

discriminate

differentiate

communicate

designate

CLASSIFICATION

feature specificity

basis of categorization

basis of bias

SPACE-TIME ADAPTIVE SIGNAL PROCESSING

extension in space and duration in time 

position in space sequence in time

Situational awareness systems

Coperceivers

Conduct realistic field testing

Enhanced ability to sense and respond

Enabling adaptive control systems

Physics of the physiology

Intelligence in the loop processing

Enabling 

Integrative exploration

Reality based concept definition

Complex array of modular sensors

Variable data streams

Telemonitering

Spatialization of information

Experiential interaction with information

Expressional spatialism

A neurocosmologist guide to cybernautical engineering

Spatialized sky

Enhanced expressional capacity

Human performance 

Biocybernetics

Perceptual state space modulation

Polyphysiometric interface design

Sensory stimulation chamber

Sensory saturation chamber

Polyphysiometric data fusion

Spatialized physioinformatic rendering

Physiometric gesturing

Physioinformatics

Learner optimized educational informatics

Cognitive cortical modulation

Physiologically optimized information design

Cognitive neuroscience

Resonant neurocosmologist

Cybernautical engineering

Dynamical characterization of interactive physiometrics 

Perceptualization

Operational principles for neurocosmology

Navigational principles for spatialized information

Expression space notational system

Experiential interaction with spatialized information

Sensorial combinetrics for interactive experience modulators

Perceptual psychophysics for optimized cybernautical navigation

Neurocosmology

Motion based motivational amplifier

User modified environmental chambers

Auto-optimizing interaction dynamics

To spatialize information for optimized assimilation and recall

Develop an interactional method for spatializing database information for perceptualized knowledge accusation

Develop physiologically optimized interface protocols

Projects

Auto adaptive physiometric interface

Biocybernetics

Neurocosmology

Somato-sonic therapy

Autocerebroscope

Relational physiometrics

Dynamic characterization

Gestural physiometrics

Informatic spatialization

Introducing the Neuron 

Basic Properties of Neurons 

Receptors and Effectors 

Brains, Machines, and Minds 

Dynamics and Adaptation in 

Neural Networks 

Dynamic Systems 

Adaptation in Dynamic Systems 

Applications and Implementations 

Control Theory and Robotics 

Biological Neurons and Networks 

Biological Neurons 

Biological Networks 

Mammalian Brain Regions 

Sensory Systems 

Vision 

Other Sensory Systems 

Motor Control 

Motor Pattern Generators and Neuroethology 

Biological Motor Control 

Primate Motor Control 

Active Vision Activity-Dependent Regulation of Neuronal Conductances 

Adaptive Control: General Methodology 

Adaptive Filtering 

Adaptive Resonance Theory (ART) 

Adaptive Signal Processing 

Auditory Cortex 

Auditory Periphery and Cochlear Nucleus 

Basal Ganglia 

Cerebellum and Conditioning 

Cerebellum and Motor Control 

Chains of Coupled Oscillators 

Chaos in Axons 

Chaos in Neural Systems 

Color Perception 

Command Neurons and Command Systems 

Computing with Attractors 

Cooperative Behavior in Networks of Chaotic Elements 

Cooperative Phenomena Corollary Discharge in Visuomotor Coordination 

Cortical Columns, Modules, and Hebbian Cell Assemblies 

Dendritic Processing 

Dendritic Spines 

Developmental Disorders 

Development and Regeneration of Eye-Brain Maps 

Diffusion Models of Neuron Activity 

Directional Selectivity in the Cortex 

Directional Selectivity in the Retina 

Dynamic Link Architecture 

Dynamic Models of Neurophysiological Systems 

Dynamic Remapping 

Dynamics and Bifurcation of Neural Networks 

Echolocation: Creating Computational Maps 

EEG Analysis 

Exploration in Active Learning Eye-Hand Coordination in Reaching Movements 

Face Recognition 

Fault Tolerance 

Figure-Ground Separation 

Fuzzy Logic Systems and Qualitative Knowledge 

Grasping Movements: Visuomotor Transformations 

Human Movement: A System-Level Approach 

Identification and Control 

Illusory Contour Formation Information Theory and Visual Plasticity 

Limb Geometry: Neural Control 

Linguistic Morphology 

Localized Versus Distributed Representations 

Motion Perception 

Motion Perception: Self-Organization 

Motivation Motoneuron Recruitment 

Motor Control, Biological and Theoretical S Motor Pattern Generation 

Neural Optimization 

Neuroanatomy in a Computational Perspective 

Noise Canceling and Channel Equalization 

Object Recognition 

Ocular Dominance and Orientation Columns 

Olfactory Bulb 

Olfactory Cortex 

Optimization Principles in Motor Control 

Oscillatory and Bursting Properties of Neurons 

Oscillatory Associative Memories PAC Learning and Neural Networks 

Pattern Recognition 

Perception of Three-Dimensional Structure 

Perceptrons, 

Perceptual Grouping 

Philosophical Issues in Brain Theory and Connectionism 

Principal Component Analysis 

Process Control 

Pursuit Eye Movements 

Radial Basis Function Networks 

Selective Visual Attention 

Self-Organization and the Brain 

Self-Organization in the Time Domain 

Sensor Fusion 

Sensorimotor Learning 

Sensory Coding and Information Theory 

Short-Term Memory 

Somatosensory System 

Somatotopy: Plasticity of Sensory Maps 

Sound Localization and Binaural Processing Sparse Coding in the Primate Cortex 

Spatiotemporal Association in Neural Networks 

Speech Recognition: A Hybrid Approach 

Speech Recognition: Feature Extraction 

Speech Recognition: Pattern Matching 

Statistical Mechanics of Generalization 

Synaptic Coding of Spike Trains 

Synaptic Currents, Neuromodulation, 

Temporal Pattern Processing 

Time Perception: Problems of Representation and Processing 

Traveling Activity Waves 

Vestibulo-Ocular Reflex: Performance and Plasticity 

Vision: Hyperacuity 

Visual Coding, Redundancy, and "Feature Detection" 

Visual Cortex Cell Types and Connections 

Visual Processing of Object Form and Environment Layout Visual Scene Perception: Neurophysiology 

Visual Schemas in Object Recognition and Scene Analysis 

Information emission

Bio-info tronics

Intent of effort

Core concept

Feature list

Application list

Current state of knowledge 

Migration pathway

What is new

How is it different

What happens when your done

Flexibility of functionality

Perceptual dimensionality

Conceptual complexity

Conceptual elucidation 

Perceptual modulation

Insufficient language structures

Transformational efficiency

Expression array

Flux memetic pulse

Bio info tronics

Expressional matrix

Physio informatics

Physio info matics

Physio info matrix

Extensible expression space

Memetically enhanced expressional through put

Neattools extension functions

Time evolution of concept

Optimizing languaging strategies

State specific sciences

Neuro cosmology

Phx restraints vs psi contained

Accumulating experience vectors in knowledge space

Tracking facilitated decisions

Motivational states

Motivating influence 

Enhanced sense of perceived reward

Process dynamics

Modifying the rules of evaluation

State space of options

Awareness - alertness - insight

Sensitive dependence on initial conditions

 

EEG

Topographic 

Chaotropic

Spatial temporal iso surface

Data gloves

Pressure sensors

3space audio

future directions

perceptual state space modulation

perceptualization

neuro-cosmology

expression space

experience space

experiential interaction with information

spatialization 

content structuralization

humanitarian interfacing

computer tech

graphics

interface

vr

bio-cybernetics

Ph.D. memes

physio informatics

neuro cosmology

perceptual state space modulation

perceptual-cognitive-expressional

derivational methods

first principles

sensory physiology-neural informatics-perceptual neuro physics psychophysiology

experiential interaction

bio-cybernetics

state specific sciences

expressional velocity/capacity 

develop future group integration matrix

universal interfacing tool

metric of expressive physiometric 

observation 

human system parameters.. data

physioinformatic sub states of experiential interaction

perceptual quantum

neural informatic infrastructure

mind happens

consciousness can be modulated

state specific sciences

perceptual biasing

any state of experience

any experience

interstate trajectory

in any space any experience is a point

experience has perceptual dimensionality

experience is comprised of perceptual units

a perceptual unit is the smallest unit of experience

perceptual units are comprised of information

information is an instance of non zero significance

aids in the derivation of more general fundamentals

from modulating functional groups to molecular electro mechanics 

to cell systems to tissue to organs to organ systems to physioinformatic 

to perceptual modulation

heterogeneous signals through simultaneous multisense stimulus

academic exposure conceptual frame work

technical experience

application experience

cases

notation

humanitarian interfacing efforts

make it perceptible

identification 

contextualization 

definition

description

illustration

neuro systems

biology

anatomy

physiology

histology

systems

technology

signal processing

the conceptual basis

breadth of exposure

perceptual cybernetics

EEG-chaos-interfacing-visualization

main theme

physiology of informatics as it relates to perceptual modulation

physiologic/physioinformatic basis of perceptual state space modulation

physioinformatic principles for interface design

images 

articles

exposure to technoculture

project catalyst 

explore technology and techniques which increase perceptibility of presence or absence of 

of intended target

physioinformatic

by understanding functional operational principles

physiology

neural informatics

physioinformatic

perceptual 

expressional

cognitive

physioinformatic restraints in anthrogenic perception

anthrometrics of perceptibility

perceptual physiometric modulation

state operator state temporal progression

list of technologies

qsi-chaos software-dataglove-stardent

list of projects

glove 

biomuse

tng

patient cases

applications

experiences

 

Physio informatics

physiology of informatics as it relates to perceptual modulation

physiologic/physioinformatic basis of perceptual state space modulation

physioinformatic principles for interface design

Physiologic systems which support information propagation

Physiological basis of perceptual dimensionality

Perceptual state space modulation

Cognitive cortical modulation

Willful Expressional capacity

Human performance assessment 

Quantitative psychomotor performance

Interactive user refined interface system

Observation 

Hypothetical postulate

Experimental design 

Theoretical construct

Iterative techno/method-o-logical refinement 

Demonstration of practical/useful/desirable applications

Observation 

The nervous system is the basis for most information processing related to perception

The nervous system is capable of both transmitting and generating information

Hypothetical postulate

It is possible to modulate perceptual states

Physiologic considerations 

Sensory physiology

Neuro physiology

Brain systems

Perceptual considerations

Topo chromo sonics

XYZ HVC PTI 

Experimental design 

Establish a technological system which can measure the required parameters to validate or refute hypothesis..

With a basis of experience in

Electro physiology

Neuro diagnostics 

Advanced interface technology

Theoretical construct

Develop a model which most generalizes the phenomenological aspects 

Notational system which exploits interdisciplinary interaction

A languaging system which can classify emerging observations

Iterative techno/method-o-logical refinement 

Develop an experimental environment which promotes reality based experimental

conditions in which a good balance of theoretical and practical ideas and methods can be refined

EEG and chaos 

Instrumented glove and hand function

Spatial temporal isosurfaces

Pressure sensors for gait, grip and seating 

Bioelectric interface for vr and video games and rc car

Demonstration of practical/useful/desirable applications

Real world applications

-stint science

proof of concept

technology demonstration

range of applications

focus on main application

develop an academic lab

demonstrate development of operational professionals utilizing basic science

Research, 

Development, 

Test

Evaluation 

prototyping and demonstration of advanced technologies. 

the integration of a set of advanced human-to-computer input devices into a

single interface system 

data fusion to enable meaningful correlation’s across various input modalities

BACKGROUND

research, 

prototyping, 

development 

technologies to support interpretation of data is a major challenge. 

For any complex phenomenon, 

large number of relevant input systems and techniques

creates an interface problem with exponential proportions. 

representation and interpretation of multiple, diverse data sources, 

human interpretation of these data sources.

systems, 

architecture, 

design

engineering 

research, 

prototype,

demonstrate capabilities in the following areas: 

the integration and fusion of information from multiple human-to-computer input devices 

countermeasures; 

innovative mechanisms to support interactive environments; 

experimental protocols.

rendering techniques that provide insight into the various phases of the problem

INTEGRATION AND FUSION

research, prototype, and demonstrate 

integration of a set of advanced human-to-computer input devices into a single interface system. 

This integration of data input devices into a single system 

devices such as, 

EEG, EMG, EOG, (Bioelectric signals from brain, muscle and eye), 

dynamic bend sensors, 

pressure sensors,

audio 

video digitizers, 

other devices.

data fusion 

enable meaningful correlation’s across various input modalities.

INTERFACING

integration of comprehensive sets of rendering methods 

visual, 

aural, 

tactile, 

proprioceptive, 

Somatosensory 

integrating multiple rendering devices into a prototype system

an integrative experiential interaction with the complex data types.

advanced interfacing technology 

rendering of computer information onto

multiple human sensory systems

achieve a sustained perceptual effect 

(i.e., a sensation with a context).

combination of these different rendering modalities 

somatotopic placement, 

spatial coding of the rendered information

implementation of vision, hearing, and touch technologies 

capitalizing on simultaneous sensation

multiple independent and dynamic data sets 

integrated physiologically into a perceptual state.

INTERACTIVE ENVIRONMENTS

demonstrate interactive environments 

combine components of advanced human-to-computer input devices,

in new ways to render complex information

render content specific information onto multiple human sensory systems 

sustained perceptual effect, 

monitoring human response

anticipatory user tracking

physiometric gestures, 

speech, 

eye movements

other inputs,

providing for the measurement and tracking of directed search and discover interactions

DATA RENDERING

ANALYSIS

demonstrate enhancements to the interface system

match the human nervous system's ability to

transduce, 

transmit, 

render to consciousness 

the necessary information to interact intelligently with information.

data analysis subsystem 

designed to enhance the ways that relevant data may then be rendered optimally to the operators' sensory

modalities, 

processing of multiple data sets in a variety of ways

graphical analysis (phase portraits, compressed arrays, recurrence maps, etc.) 

sound editing (mixing, filtering).

automated detection of trends 

user alerts indicating detection of areas worthy of further investigation

EXPERIMENTAL PROTOCOLS

experimental protocol

evaluation of systems 

interaction with appropriate agencies

specific requirements of mission critical objectives 

DEMONSTRATIONS

demonstrations of the developing functionality,

seminars and workshops for the purposes of disseminating

furthering this research.

REPORTS, 

DATA 

DELIVERABLES.

SPECIAL CONSIDERATIONS

LIMITATIONS, 

CONSTRAINTS,

CONDITIONS

Co-modulated awareness

Human interface issues

>----------------<

intermental network

modulated info flux

new devices

new widgits 

new concepts

Personalized interfaces

Individualization of the interface

Diagrams

Models

Prototyping

New ways of thinking

New tools for working

New methods of helping

New modes healing

Perceptual modulation

Bio-cybernetics

New ways of communicating

New ways of representing

New ways of interacting

Accelerated Knowledge Acquisition

Accelerated Skill Acquisition

Experiential Interaction With Spatialized Information

SPATIALIZE INFORMATION FOR OPTIMIZED ASSIMILATION AND WILLFUL RECALL

Computation-Based Illusions

Performance of Cognitive Functions Are a Strong Indicator of the Biologic Health of the Brain. 

Enhanced Expressional Capacity

Learner Optimized Educational Informatics

Interactive information technology is technology which augments our ability to experience information in an interactive mode. 

Create / express / retrieve / analyze / process / communicate / 

ENHANCED EXPRESSION 

ENHANCED PERCEPTION

Poor Performance Is Correlated With Organic Brain Dysfunction. 

Fundamentally Change The Way That Humans Interact With Information Systems.

 

Interactive information technology augments our human ability to:

Dynamically Create, Express, Retrieve, Analyse, Process, Communicate, or Experience Information.

Computer-Enhanced Perception 

Computationally Altered Perceptual States 

What types of information are best rendered to each specific sense modality, 

WHOLE BRAIN INTEGRATION OF INFORMATION

SPATIALIZATION OF INFORMATION

POLYPHYSIOMETRIC INTERFACE DESIGN

EXPERIENTIAL INTERACTION WITH SPATIALIZED INFORMATION

DEVELOP PHYSIOLOGICALLY OPTIMIZED INTERFACE PROTOCOLS

 

A SPATIALISED ENVIRONMENT THAT’S A UNIVERSAL LANGUAGE

FLOW OF INFORMATION BETWEEN THE HUMAN AND THE COMPUTER.

PERCEPTUALIZATION 

IDENTIFY METHODS AND TECHNIQUES WHICH OPTIMIZE INFORMATION FLOW BETWEEN HUMANS AND COMPUTERS

COGNITIVE NEUROSCIENCE, PERCEPTUAL PSYCHOPHYSICS AND BIO-CYBERNETICS

COMPRESSED DIMENSIONAL ARRAY: A TOPOGRAPHIC TECHNIQUE FOR EEG ANALYSIS

COMPUTER ENHANCED PERCEPTION: MEDICAL APPLICATIONS OF MULTISENSORY NATURAL USER INTERFACES. 

EDUCATIONAL SYSTEMS THAT ADAPT TO THE USERS ABILITY TO LEARN.

INTERACTIVE INTERFACE TECHNOLOGIES

ENHANCE OUR ABILITY TO INTERACT

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 

SPATIALLY-RENDERED DATA

SIMULTANEOUS SENSATION OF MULTIPLE INDEPENDENT AND DYNAMIC DATA SETS THAT CAN BE INTEGRATED PHYSIOLOGICALLY INTO A SINGLE

PERCEPTUAL STATE.

 

THE PHYSIOLOGICAL INTEGRATION OF A MULTI-SENSORY RENDERING OF MEDICAL INFORMATION 

INTERFACE TECHNOLOGY RENDERS INFORMATION ONTO MULTIPLE HUMAN SENSORY SYSTEMS TO GIVE A SUSTAINED PERCEPTUAL EFFECT

TECHNOLOGY THAT MODIFIES OUR PERCEPTION IN A REPRODUCIBLE AND MEANINGFUL WAY AN INTERACTIVE COMPUTER-GENERATED ILLUSION

A SENSATION WITH A CONTEXT

 

 

Remapping the Human-Computer Interface For Optimized Perceptualization of Medical Information

DESIGNS IN OUR NERVOUS SYSTEMS OPTIMIZED FOR FEATURE EXTRACTION OF SPATIALLY RENDERED DATA

THIS INTERFACE ALSO ALLOWS FOR A NATURAL INTERACTION WITH ABSTRACT DATA SETS

IDENTIFY THE OPTIMAL PERCEPTUAL STATE SPACE PARAMETERS IN WHICH INFORMATION CAN BEST BE RENDERED

 

"A SENSE SPECIFIC OPTIMIZATION OF RENDERED INFORMATION.

MULTI-SENSE RENDERING TECHNOLOGIES, GIVING SUSTAINED PERCEPTUAL EFFECTS

NEW THEORIES OF HUMAN-COMPUTER INTERACTION WHICH ARE PHYSIOLOGICALLY AND COGNITIVELY ORIENTED

BIO-CYBERNETICS A Biologically Responsive Interactive Interface

"Adventures In The Next Paradigm Of Human Computer Interaction" 

Make the Body an Integral Part of the Information System

Interface Device Issues:

Use The Whole Person 

Sensory physiology 

Effector physiology

We Acquire Information Physiologically 

Optimizing the Human Computer Interface Will Rely on Physiology and Neuroscience

PHYSIOLOGICALLY ORIENTED INTERFACE DESIGN 

SENSORY PHYSIOLOGY AND PERCEPTUAL PSYCHOPHYSICS LIMITS 

NUMBER AND VARIATION OF SIMULTANEOUS INPUTS

What Types of Information Are Best Rendered to Each Specific Sense Modality 

AUTO-OPTIMIZING INTERACTION DYNAMICS

AUTO ADAPTIVE PHYSIOMETRIC INTERFACE

ITERATIVE INTERACTION

EXPLORING RELEVANT ISSUES IN INTERACTIVE HUMAN-COMPUTER INTERFACE DESIGN

Biologically Optimized Interactive Information Technology Has the Potential to Facilitate Effective Communication

Primary Research Areas: 

Developing Interactive Interfaces Which Enable Severely Disabled Individuals to Lead Productive Lives 

Real World Cases 

Demonstrate the Utility of This Technology to Change the Future For Disabled Individuals.

Bio-Cybernetic Modification Allows Disabled Children to Use Whatever Muscle Activity They Have Control of to Play the Same Games As Normal Children. 

Design of Systems Which Support Experiential Interaction With Information Systems to Help Maintain a State of General Good Health.

 

 

A FUNDAMENTALLY NEW WAY FOR HUMANS AND COMPUTERS TO INTERACT. 

An Optimal Mapping of Interactive Interface Technologies to the Human Nervous System

 

 

Enhanced Capacity to: Transduce, Assimilate and Respond Intelligently to Information in an Integrative-Multisensory Interaction

If You Can Control the Computer, You Can Control Information Systems....

You Can Actually Be Useful in the Information Society.

BIO-CYBERNETICS THIS IS AN EXTENSION OF THE HUMAN NERVOUS SYSTEM INTO INFORMATION SPACE." 

"ENHANCED EXPRESSIVITY".

data, in it’s native form, exceeds the human limits of integrative sensibility. 

We propose to take an approach that appears to have great potential is to aid in the overall solution of this "sensor/sensory" overload. 

That is to develop an interactive environment that explores new ways to render complex information to the user by optimizing the interface system to match the human nervous systems ability to transduce-transmit and render to consciousness the necessary information. 

Such a system will be based on the human user’s neural information processing which directly supports perception. 

A perceptualization environment could be built which optimizes the humans ability to discriminate and iterative refine emergent patterns from any variety of sensor data.

Description of the system:

The perceptualization environment, "GROK-BOX" will integrate several vital components of an interactive information environment. 

Key elements include 

multi-sensory rendering systems, 

advanced human input devices 

an array of computational techniques 

all of which transform the diverse data types into perceptible patterns that enhance human capacity to perceive meaningful signals in the" sea of noise". 

A comprehensive set of visual, aural, tactile, proprioceptive, somatosensory and olfactory rendering devices will be integrated into the system to give the user an integrative experiential interaction with the complex data types. 

The system will also integrate several unique input systems which allow the user to have a

multiplicity of interaction options in which to communicate the perceived significance to the system 

a vehicle to explore a wide variety of natural and un-natural perceptualization techniques.

a single, multi-modally integrated interface system for the perceptibility and expressability of massive quantities of critical information. 

The research, prototyping, development and demonstration of technologies to support gathering, interpretation and use of data 

Funneling the greatest amount of high quality (prepared/processed) information to key personnel would be the ideal solution. 

It is therefore critical that technologies be researched and demonstrated for the representation and interpretation of multiple, diverse data sources, for human interpretation of those data sources, and for powerful, deliberate/calculated and rapid interaction with that information. 

a integrated interactive perceptualization interface system: a sensorial combinetric integrator for enhanced expressivity.

We propose to research and develop an interactive perceptualization system for the purposes of enhancing the dynamic interaction between the human user and a set of complex and diverse data types. This system will be designed to be linked to a large collective of other individuals

"interactive perceptualization system." 

Integration and fusion of information from multi-modality human to computer input devices

Innovative mechanisms to support interactive informatic environments. 

Development of computer to human multi-sensory data rendering and analysis. 

Refinement of experimental protocols for optimal utilization of the system. 

We will design and develop a highly advanced, novel and application rich interface system for interfacing with data from sensors information from databases other persons connected to the system

. Ability to transmit any information presented to the sensory technology back to expert personnel is primarily an issue of how intelligent in its reconfigurability, processing and rendering options the interface 

a system which takes advantage of the entire body's neural capacities for sensation, processing and yielding to consciousness information. 

the system's multisensory interfaces will thus make maximal use of the 'feature extraction' properties of the human senses. 

That is, a neurological margin of maximally meaningful input from the outside can be rendered to each sensory system. 

 

3-D visual displays, 

spatialized audiomorphic 

and tactile body surface signification’s 

and other methods will present information from the sensors to the expert. 

EMG-like sensors across muscle surfaces, foot activated pressure sensors, voice recognition,

specially signified body movements will all serve as methods for communicating in real time 

project plans to provide insight into the various phases of the research. 

The overall objective will be to develop one single ergonomic 'interactive perceptualization interface system' for simultaneously perceiving and expressing information.

 

 

1.perception: perceptually enhanced experience through generation of a pansensory rendering of relevant information so as to provide an enhanced capability to discriminate between classes of complex dynamic interactions of information; and 

2.expression: resultant tactical actions taken based on that information. Ie communication to the system

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate advanced interfacing technology for the rendering of computer information onto multiple human sensory systems to achieve and demonstrate a sustained perceptual effect (i.e., a sensation with a

context). 

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate how the implementation of vision, hearing, and touch technologies can allow for simultaneous sensation of multiple independent and dynamic data sets that can be integrated physiologically into a single

wearable perceptualization system that integrates the wearable computer with human-computer

interface devices that enhance the dynamic interaction between the human user and a complex set of diverse data types.

The plan shall include defining the systems, architecture and design engineering required to research, prototype and demonstrate capabilities in the following areas:

- integration and fusion of information from human to computer input devices

innovative mechanisms to support interaction with field data streaming from various sensors in the mission environment 

development of multi-sensory data rendering methods 

integration of advanced methods of sensor signal processing for enhancing the perceptibility of relevant features of those signals 

refinement procedures of the system based on user experience 

 

research, develop and evaluate in-line signal processing methods for developing enhanced auralization of the audio output of landmine detector.

research , design and develop methods that allow the user to modify parameters of the landmine detector. This will include the auralization of audio 

research, develop and prototype non traditional methods of displaying data to user.

include but not be limited to tactile, thermal, visual, and vibrational methods.

research and develop methods for processing and presenting the various signal types.

research, develop and evaluate signal presentation 

Human interfacing to emerging technologies

developing technologies for these efforts in order to develop optimized human interface systems.

INTEGRATION AND FUSION 

research, prototype, and demonstrate capabilities for the integration and fusion of information from multiple human-to-computer input devices into a single interface system. 

integration of data input devices into a single system will provide for devices such as, 

bioelectric signal detectors,

dynamic bend sensors, 

pressure sensors, 

audio and video digitizers, 

Traditional input devices such as mouse, joystick and keyboard will also be supported.

The system will integrate several input systems which will allow the user to have a multiplicity of simultaneous interaction options.

plan for developing an interface system for the computer (software and hardware) which allows for the simultaneous input of several human to computer input devices to control various parameters of an interactive perceptualization system.

Prototype and demonstrate an interactive interface which can simultaneously read data from multiple, human to computer input devices.

Identify, acquire and integrate a set of human to computer input devices into the interactive interface system.

Research, prototype and demonstrate the capacity for filtering and combining data streams from the various body worn human to computer input devices.

Research, prototype and demonstrate the capacity for developing user defined gestures from a distributed set of interface devices for controlling various parameters of the interface system.

Demonstrate an integrated, operationally functional human to computer interface system which allows for the simultaneous input from several human to computer interface data streams to be combined into user defined gestures for the control of interaction parameters in an interactive perceptualization system.

 

research, prototype, and demonstrate capabilities to integrate a comprehensive set of visual, aural and tactile rendering devices into the interactive perceptualization system to give the user an integrative experiential interaction with the complex data types derived from 

 

utilize computer to human interface technology that renders computer information onto multiple human

sensory systems to give a sustained perceptual effect (i.e., a sensation with a context).

 

research, prototype, and demonstrate the ability to combine these different rendering modalities thus providing for spatial coding of the rendered information. 

research, prototype and demonstrate how the implementation of vision, hearing, and touch technologies can allow for simultaneous sensation of multiple independent and dynamic data sets that can be integrated physiologically into a single perceptual state that will enhance performance.

plan for developing and implementing a multi-sensory rendering system that will integrate a comprehensive set of visual, aural, tactile, proprioceptive, and somatosensory rendering devices into the interactive perceptualization system.

Identify, and acquire a visual rendering display technology suitable for displaying highly complex 3-dimensional graphic images.

Prototype and demonstrate the ability to render complex data types with wearable visual display technology.

Identify, and acquire aural (auditory) display technologies capable of rendering high fidelity spatialized sonified information.

Prototype and demonstrate the ability to render complex data types with aural display technology

Identify, and acquire tactile display technologies capable of rendering information in the form of textures, vibrations and changes in thermal states.

Prototype and demonstrate the ability to render complex data types with tactile display technologies.

Research, prototype, and demonstrate the ability to combine visual, aural tactile rendering modalities for simultaneous display of complex information

Experimental protocols

provide the system and design engineering required to research prototype and demonstrate an experimental protocol to support the evaluation of systems 

Demonstrations

provide support for demonstrations of the developing functionality 

 

 

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.

research, prototyping, development and demonstration of technologies to support interpretation of data is a major challenge. 

For any complex phenomenon, the large number of relevant input systems and techniques creates an interface problem with exponential proportions. 

It is therefore critical that technologies be researched and demonstrated for the representation and interpretation of multiple, diverse data sources, and for human interpretation of these data sources.

 

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate capabilities in the following areas: the integration and fusion of information from human-to-computer input devices and their application to problems 

innovative mechanisms to support interactive environments; data rendering and analysis; experimental protocols.

PLANNING

develop project plans to provide insight into the various phases of the research.

INTEGRATION AND FUSION

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate the integration of 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 provide for devices such as, EEG, EMG, EOG, (bioelectric signals from brain, muscle and eye), dynamic bend sensors, pressure sensors, audio and video digitizers, and other devices.

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate data fusion to enable meaningful correlations across various input modalities.

INTERFACING

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate the integration of comprehensive sets of visual, aural, tactile, proprioceptive, and somatosensory rendering devices into a prototype system to demonstrate an integrative experiential interaction with the complex data types.

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate advanced interfacing technology for the rendering of computer information onto multiple human sensory systems to achieve and demonstrate a sustained perceptual effect (i.e., a sensation with a context).

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate the combination of these different rendering modalities with somatotopic placement, in order to achieve and demonstrate spatial coding of the rendered information

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate how the implementation of vision, hearing, and touch technologies can allow for simultaneous sensation of multiple independent and dynamic data sets that can be integrated physiologically into a single perceptual state.

INTERACTIVE ENVIRONMENTS

provide the systems, architecture, and design engineering required to research, prototype, demonstrate interactive environments that combine new ways to render complex information with advanced human-to-computer input devices, 

such that it 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, as well as providing for the measurement of same.

DATA RENDERING AND ANALYSIS

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate enhancements to the interface system to match the human nervous system's ability to transduce, transmit, and render to consciousness the necessary information to interact intelligently with information.

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate the implementation of a data analysis subsystem designed to enhance the ways that relevant data may then be rendered optimally to the operators' sensory modalities, utilizing such techniques as linear and nonlinear multivariate analysis tools for the processing of multiple data sets in a variety of ways, including graphical analysis (phase portraits, compressed arrays, recurrence maps, etc.) and sound editing (mixing, filtering).

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate the automated detection of trends and correlations, using techniques, such as fuzzy logic in the background or in a post-processing mode, and support the demonstration of user alerts indicating detection of areas worthy of further investigation

EXPERIMENTAL PROTOCOLS

provide the systems, architecture, and design engineering required to research, prototype, and demonstrate an experimental protocol to support the evaluation of systems 

 

Expressional interface systems

computer facilitated communication

Intro

the interface and the application

perspective

focus on the real user needs

statement of the problem

"this sucks"

history

when the user becomes the bottleneck

recent advancements

simulation through supercomputer required new developments vr interfaces

body specific inputs

theory

an abstract generalization which relates a phenomena with an explanation in a testable way

neurocosmology

"a world view that ones view of the universe is restrained by the nervious systems ability to process information

Expression space

the set of all information states

information can be operationally defined as a perceivable difference with a non zero significance

"a difference that makes a difference"

information can be detected an pulsed patterns of energy

physiological consideration

transduction-transmission-transformation

neuroscience

neural mechanisms of information metabolism

cognitive science

neural computational 

perceptual states

conscious experience

perceptual statespace modulation
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Psi-perceptual experience 

only in the mind
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Phi- space-time-mass-energy

entropy driven
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"an artifact of mind "
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rendering

sns- a khi which aids in the transduction of information from ont state to another

sensor technology

sky renders to phx

phx integrates for psi

psi influences future phx

phx modulates sns

sns transmits to khi

khi computes sky

perceptual cybernetics

methods

how we apply the theory

design principles for interactive interface

iterative refinement

try it

interface rapid prototyping

individualization of the interface

operational mapping

gesture driven expression

intentional states

mapping on to the user

experience

real world examples which exemplify key issues
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Tngs-The Neat Gadget System

the rapid prototyping of applications

you modulate it we can sense it
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accessible

neat software natural expression adaptive techniques
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gesture
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timebased gestures
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neattools
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browser tool
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common ground

multi platform
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sever case

cognitive velocity

expressional capacity
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sports writer

setup time

reliable
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the experientiallity of the interface
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various head gear
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games
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Soling

intro

review earlier work

goals

constraints
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result

refined interface

a web system

which endeavors to enable optimal expression

where we come from

what we are trying to do

why we are doing it

how we are doing it

what we can learn by doing it

developing expressional interface systems for enhanced web utilization

software resources

neat-doc

neattools-web

really neat-win95

educational applications 

instrumented learning environments

user tracking -hardware and software

adaptive interactions-anticipatory response

quantification of learning dynamics-

a resource for any teacher to use-free off the web

Grokbox

to intentionally seek to comprehend

perceptualization environment

interface which engages the whole-brain

integrative interface systems-modular

multi-sense rendering

visual

aural

tactile

haptic

kinesthetic

simultaneous inputs from the user to the computer

shunting information through conscious filter

research tool

productivity tool

optimizing the human-computer throughput 

cybernautical engineering

information flow through user

expressive differentiability

develop a realistic and comprehensive plan to research, identify, test and evaluate critical issues of the human computer interface 

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 

plan shall include defining the research areas and methodology required to gain necessary knowledge in the following areas:

neuro-physiologic restraints and limits of the computer to human linkages 

psycho-physiologic capacity for optimal cognitive function within an extended perceptual environment

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

Research computer to human interfacing options

research, neuro-physiologic capabilities and functional limits of the human user interfacing with multisensory rendering systems. 

utilize computer to human interface technology being developed 

Research will be focused on actual usability in order to better understand how best to integrate a comprehensive set of visual, aural and tactile rendering devices into the interactive perceptualization system. 

We will devise methods to give the user an integrative experiential interaction with the complex data types 

develop research methods to evaluate the human as they interact with interface technology that renders computer information onto multiple human sensory systems to give a sustained perceptual effect (i.e., a sensation with a context).

research the humans the ability to consistently combine these different rendering modalities thus providing insight for developing spatial coding of the rendered information. 

research and evaluate how the implementation of vision, hearing, and touch technologies can allow for simultaneous sensation of multiple independent and dynamic data sets that can be integrated physiologically into a single perceptual state.

Research the psycho-physiological and cognitive capacity for perceptual modulation

research users cognitive abilities as they interact with various methods of rendering complex phenomenon. 

test and evaluate the users ability to consistently integrate information from a number of relevant input systems.

 

research operability limits of various perceptualization techniques. 

evaluate the operational limits of representation and interpretation of multiple, diverse data

sources. 

evaluate consistency of human interpretation of these data sources.

Research human to computer interface techniques

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

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

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. 

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

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

We will research the capacity for developing user defined gestures for controlling various parameters of the interface system.

research and evaluate the systems, architecture, and design engineering required to research, prototype, demonstrate interactive environments that combine new ways to render complex information with advanced computer to human input devices, such that it 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, as well as providing for the measurement of same.

We will develop technologies which support an experiential interaction with in a computationally augmented environment. 

This integration allows a fundamentally new way for humans and computers to interact. 

For not only do these technologies translate natural human actions of communication and also render information to the human in multiple sensory modalities, that is

spatialized audio, 3D graphics and various somato-sensory forms. 

we have had many successes in utilizing these technologies. 

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.

Patients who have lost the ability to communicate verbally have successfully used an instrumented

glove configured in a gesture to speech mode. 

Spinal cord injury, stroke and traumatic brain injury patients have virtual reality technology to manipulate virtual objects and practice specific skilled motor tasks. 

Quadriplegics have used physiological input devices to move objects on the screen with only their eyes and to play virtual instruments merely by contracting face and neck muscles

to encode facial expressions and then generate a gesture

Remapping the Human-Computer Interface for Optimized Perceptualization of sensor derived Information

to quantitate complex sensor parameters to perceptualize structure 

unable to assimilate all the available information through the traditional means (i.e., numbers and graphs). 

Recent attempts to solve this problem have focused primarily on advanced visualization techniques. While much progress has been made in this field, the visual sense is finite and is reaching its saturation level.

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 a pansensory rendering of relevant information which in turn provides an enhanced capability to discriminate between classes of complex dynamic interactions involved in processes.

This new technology increases the number and variation of simultaneous sensory inputs, thus making the body a sensorial combinetric integrator. 

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

develop these interface techniques and technologies consistent with the basic neuroscience issues of modality, 

duration,

intensity, 

distribution, 

frequency, 

spatial displacement,

contrast,

inhibition,

threshold, 

adaptation, 

transduction, 

conductance 

and transmission

(to name a few) 

we will research and identify the optimal perceptual state space parameters with in which information can best be rendered. 

We must also identify which types of information are best rendered by each specific sense modality. 

We will actively exploit new technologies and techniques which have recently become available that allow for the rendering of data via auditory means. 

we will represent any data set in the form of sound and we will also spatialize the displacement of multiple sound sources giving us simultaneous exposure to different dynamic data sets. 

In these spatialized environments we can shift our attentional focus from source to source for real time comparison of multiple sets of data. 

Devices now exist which we will exploit so we can stimulate the sensation of pressure, vibration, texture and temperature. 

This is novel as far as abstract data representation is concerned. 

These modalities combined with somatotopic placement also provide for spatial coding of the rendered information. 

The integration of these technologies allows for simultaneous sensation of multiple independent and dynamic data sets that can be integrated physiologically into a single perceptual state.

Recent work in olfactory science has identified at least 30 basic smells. Technologies under current development will be able to deliver quantified combinations of

these smells for a wide range of distinct perceptual states. 

, the possibility that these senses may help discern subtle changes in complex systems warrants investigation. 

to change our relationship with the computer forever.

, our ability to perceptualize relevant information in an interactive mode will greatly enhance our capacity for improvisational investigation 

BIO-CYBERNETICS: A Biologically Responsive Interactive Interface: The Next Paradigm Of Human Computer Interaction" 

The capacity of computers to receive, process, and transmit massive 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 retrieve / analyze / process / communicate / experience information in an interactive mode. 

paradigm of interface technology is based on new theories of human-computer interaction which are physiologically and cognitively oriented. 

This emerging human computer interaction incorporates multi-sense rendering technologies, giving sustained perceptual effects, and 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". 

diverse areas will all be 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, 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.

Physiologically Oriented Interface Design

Knowledge of sensory physiology and perceptual psychophysics is being used to optimize our future interactions with the computer. 

 

We can then identify the optimal perceptual state space parameters in which information can best be rendered. 

That is what types of information are best rendered to each specific sense modality, "a sense specific optimization of rendered information. 

Research in human sensory physiology, specifically sensory transduction mechanisms, shows us that there are designs in our nervous systems optimized for feature extraction of spatially rendered data, temporally rendered data, and textures. 

Models of information processing based on the capacity of these Neurophysiological structures to process information will help our efforts to enhance perception of complex relationships by integrating visual, binaural, and tactile modalities. 

Then by using the natural bioelectric energy as a signal source for input 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. 

Biocybernetic Controller

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, and various other inputs. 

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

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. 

Areas such as 

computer-supported cooperative work, 

knowledge engineering, 

expert systems,

interactive attentional training, 

and adaptive task analysis will be

changed fundamentally by this increase in informatic ability. 

an interdisciplinary research center which is leading the effort to utilize the latest in human computer interface technology to 

The primary research areas are in developing interactive interfaces which enable severely disabled individuals to lead productive lives, and 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 perceptualization environment; will integrate several vital components of an interactive information environment. 

Key elements include multisensory rendering systems, advanced human input devices, and an array of computational techniques that transform the diverse data types into perceptible patterns which enhance human capacity to perceive meaningful signals in a "sea of noise." 

The system will also integrate several unique input systems that allow the user to have a multiplicity of interaction options; in this way, the user will be able to feed back the perceived significance to the system for further enhancement. 

The system will be a tool to interactively experience a wide variety of natural and unnatural perceptualization techniques. 

Historically verified, our research has centered precisely on how to capture novel and multi-modal signaling from the human body and use these intention driven

signals to control an informatically based system of end functionalities. Our approaches have been unique and innovative in the contexts of interface for both disabled

user access, and professional expert knowledge system access 

 

Smartdesk is an educational and assessment tool which is aimed at improving the lives of children with cognitive and motor impairments

· informatic intervention aimed at educational enhancement

· adaptive educational system-- modifies its content based on performance.

· Inputs are tracked by the computer so as to give ongoing information about progress and pitfalls to educators.

· Smart Desk will significantly increase user performance as it incorporates both quantitative assessment and precise system feedback.

Proposal content

1. The conceptual rationale, including knowledge and understanding of prior work

2. Technical, economic, and/or societal importance of the problem or opportunity and anticipated benefits

3. Scientific/technical/logistical feasibility of developing and testing a prototype/approach 

1. Merit of methods including research design, sampling, data collection procedures, data analysis, etc.

 

 

