
TECHNICAL/MANAGEMENT SECTION

2.1. Objectives and Approach.  Describe the objectives of the proposed effort and identify the technical approach to be used to reach the objectives. 
The Perceptualization Environment utilizes both sensory monitoring and  perceptual modulation to maximize human information processing capability.  We propose to develop an interactive information fusion environment with a rich set of multisensory rendering technologies and a diverse array of expressional modalities.   
2.2. Technical Risk.  Identify relevant technical issues/risks that the proposed effort will address.

The ability to process large volumes of data as text, graphics, voice, etc., under time critical situations can be directly correlated with human sensory overload thresholds. These psycho-physiological thresholds can be influenced by various internal and external factors including: caloric and fluid intake, fatigue, electro-magnetic and acoustic background, temperature and humidity.  Our technical ability to monitor an individual with EEG, EKG, EOG, respiration and blood pressure during optimum task performance will provide a baseline threshold to push beyond.  Optimal states will be evaluated and subsequently modulated with various sensory manipulation techniques designed to increase both information processing and decision making abilities.  These manipulation techniques include but are not limited to:


1) Pharmacological: stimulants, depressants, hallucinogens, placebos


2) Acoustic and Visual Entrainment: binaural sound, stroboscopic video

3) Synesthetic Information Processing: hearing light, seeing sound, feeling smell


4) Novel Data Processing: bibliomics, globular representation, non-linear symbols

Cataloguing the post-optimum states for particular tasks will be analyzed for individual preferences and aversions as they relate to performance objectives.  

2.3. Sound Practices.  Describe the theory, simulation, modeling, experimental data, or other sound engineering and scientific practices that support reaching the project objectives.

2.4. Offeror Capabilities.  Describe any capabilities the offeror has that uniquely support the technology area. As a minimum, the following areas are to be addressed: 1) capabilities and relevant experience; 2) previous or current R&D work; 3) related government projects; and 4) related commercial projects.

2.5. Facilities.  Discuss facilities and equipment requirements and availability for the proposed effort.

2.6. Task Descriptions.  Provide a description for each of the tasks that represent work to be performed.

Our purpose is the development of a generic interface tool which may be deployed in any number of diverse contexts of need.  

  
Task 1 -  Perceptualization chamber    

  
Task 2 -  Perceptualization of information 

Task 3 -  State specific sciences

Task 4 -  Perceptual state space modulation; 

Task 5 -  Perceptual enhancement through neuro cognitive modulation
2.7. Schedule.  Provide a schedule for the proposed effort including major milestones.

2.8. Deliverables.  Identify all equipment, hardware, software, information, and/or data to be delivered to the NRO as a result of the proposed effort.

2.9. Organization.  Include relevant organization charts and teaming organization charts, if applicable. Identify what effort will be performed by which party i.e., Lead Organization, Teaming Organization, Subcontracts, others, etc.  

2.10. Key personnel.  Identify key personnel and describe their qualifications.  No more than 2 individuals shall be identified as key personnel. 

2.11. Programmatic risks.  Identify and describe how programmatic risks will be managed.

Methods for Perceptually Enhanced Human Interaction with Information: the Perceptualization Environment
Perceptually enriched, interactively optimized Representational Methods –

Interactive  multi-modal, Multi-sensory perceptualization of information

Neuro-Cognitive enhancement  

Creating renderings of information across the different senses which take advantage of the specific features of multi-sensory physiology to access/accent overt and hidden information.
1. State specific sciences

modes of inquiry which take into account the neurocognitive state of the user in the perception and expression of information. 

The presupposition is that what is perceived, thought about, and known is deeply colored and determined by the particular state of mind one is in when interaction with the information occurs.  

2. Perceptual state space modulation

altering the neurophysiological state of a user so as to alter perception and thus thinking about the information being interacted with 

Modes of alteration include but are not limited to

bioacoustic 

bioenergetic 

psychopharmacological

Conclusion

Interaction with information is limited only by the human nervous system’s ability to access meaning in (sensory) representations. 

 The perceptualization environment we propose is a generic and malleable tool for targeting the nervous system’s dispositions and capacities for getting into the mind. 

Introduction

In response to the NRO Director’s Innovation Initiation, MindTel will propose the ‘perceptualization environment’ as a tool for meeting the intensive information requirements and pressures the Office will experience in the 21st century. 

Our primary concern is with the interface between humans and information systems.  

Our goal is to make smart people smarter by fitting them with the most powerful and forward thinking technology by which their interaction with mission-critical information may be enhanced.  

 the idea of the perceptualization environment for human-information interaction. 

 , 

Idea

The growing challenge for those required to interact with large volumes of diverse information with a view towards intelligent, and at times rapid, decision making is with perception.

  How does a human, in general, perceive information?  

What are ways in which perception is hindered or enhanced? 

 the dual elements 

I. the form in which the information is being represented

II. the perceptual cognitive state of the human during perception of information 
In order to address these key features of the human interaction with information

 we must introduce a very practical yet novel perceptual philosophical schema called neurocosmology.  

This is quite an abstract idea  is a very helpful 

means for moving way beyond the current thinking about how humans interact with information and information environments.  

 we are always conscious   things: 

· psyche, or mind(s)
· biology, or life/living things
· non-living physicality, or matter/inanimate things
Our linguistic shorthand for these three features of the known world
   what we notice as the content of our mind 

living stuff, like our brain or body, or those of others.  

everything else 

  symbols for mind, life, and matter respectively. 

Our goal then address the challenges and technologies for human-information interaction  

  because the mind is the ultimate location of our perceptions and intentions, and 

because the mind is embedded somehow within the brain and its contents are subject to what the brain does, 

we will be talking about interaction with information in terms of how the brain, as mediator of what makes it into and out of the mind from the world is best disposed to receive and express that information.  

  . 
 The brain, then, is the gatekeeper of the mind.  

Thus, figuring out ways to massively enhance the mind’s commerce with information 

requires that 

we understand the options for making the brain more substantially able to receive and process data as well as access things in data which it may not regularly have access to.  

Here again is where the idea of altering the brain’s capacities for accessing information within data will be central 

The different possible means for altering the state of the brain will be explored in the context  of state specific sciences.  

In summary, we must discern how to optimally exploit the abilities of the brain for perceiving information both in physiologically robust representation of information and in neuro- cognitive processes
  Two-Fold Approach to Interaction with Information

Perceptualization and perceptual modulation

I. Representations of Information

how information is presented to the human senses is a first order priority.  

Emerging interface systems will concurrently present information to the visual, auditory, and tactile senses of the human body.  

This means that forms of representation like text will be substantially transformed

 because human visual physiology is hindered in some especially time-critical tasks by text. 

  We will explore optimal representations especially when coupling the factors of volume of information and time constraints
 (e.g., medical emergencies).  Therefore, signifiers other than text must be explored.  

This means looking to visual forms of representation which are open to multi-modal features for conveying meaning (e.g., geometric shapes, colors, movements, morphings, etc.).  

  transform textual data into new kinds of signifiers for rapid and meaning-rich visualizations.   

The same thinking would aim to integrate auditory and tactile sensory systems into the perceptualization environment

 arbitrary forms which if useful would then be assigned multi-modal significance.  

  how to address the problem of altering the representations of information.  

The essential point is

 to open up 

new ways of thinking and talking about the systematic optimization of interactive information perceptualization and expression  .  

we are proposing  

   Perceptual Cognitive Alteration 

The  Concept  of ‘State-specific sciences’ refers to the idea that states of the brain affect states of mind (i.e., perception and cognition).    Therefore, it is reasonable to assume that alterations in brain state will bring out some correlative alterations in perceptual cognitive state.  

 conceptual and methodological framework 

in some particular scientific discipline makes some kinds of data visible and significant while other kinds of data remain either invisible, or else noise or a hindrance.  Think of how within a certain paradigmatic conceptual filter, a contaminant of cell cultures was an ongoing nuisance which needed to be eliminated.  However, for some reason someone decided to ask a different question about that stubborn contaminant and thus discovered penicillin.  Similarly, think of how long the placebo effect was this nuisance in clinical drug trials which always was the enemy of how we measured the effects of new medicines.  Eventually some folks thinking from within some other framework, or boundary space, asked if there wasn’t something very interesting about positive medical outcomes resulting from biologically inactive substances in the bodies of patients who believed they were receiving a real drug.  All this to say that changes in perception disclose heretofore invisible information. 

Given that an ASC is an overall qualitative and quantitative shift in the complex functioning of consciousness, such that there are new ‘logics’ and perceptions (which would constitute a paradigm shift), it is quite reasonable to hypothesize that communication may take a different pattern.  For two observers, both of whom, we assume, are fluent in communicating with each other in a given SoC, communication about some new observations may seem adequate to them, or may be improved of deteriorated in specific ways.  To an outside observer, an observer in a different SoC, the communication between these two observers may seem ‘deteriorated.’ (Tart, 1972)

State specific sciences are those scientific inquiries which take into account ‘states of consciousness’ 

        Thus, altering our perceptual cognitive states at calculated points during the design and execution of experimental process may open us to entire realms of information which would have remained totally invisible to us.  

The idea of perceptual state space modulation is our attempt to conceptualize what it would look like to introduce state specific sciences into the discussion of human-information interaction.  

Not only do new representations of information promise to show us new and powerful contents of our information which we could not have otherwise seen, but so might changes in brain state give us new perceptions of that information.

 Ultimately it is the thoughts which one has about information which leads to decisions and thus processes set in motion to benefit maximally from that information.  

Any logic consists of a basic set of assumptions and a set of rules for manipulating information, based on those assumption.  Change the assumptions, or change the rules, and there may be entirely different outcomes from the same data … By changing the paradigm, altering the SoC, the nature of theory building may change radically.   Thus a person in SoC2 might come to very different conclusions about the nature of the same events that he observed in SoC1.  An investigator in SoC may comment on the comprehensibility of the second person’s ideas from the point of view (paradigm) of SoC1, but can say nothing about their inherent validity.  A scientist who could enter either SoC 1 or 2, however, could pronounce on the comprehensibility of the other’s theory, and the adherence of that theory to the rules and logic of SoC 2.  Thus scientists trained in the same SoC may check on the logical validity of each other’s theorizing.  We have then the possibility of a state specific logic underlying theorizing in various SoC’s…If such sciences could be created, we would have a group of highly skilled, dedicated, and trained practitioners able to achieve certain SoC’s and able to agree with one another that they have attained a common state.  While in the SoC, they might then investigate other areas of interest, whether these be totally internal phenomena of that given state, the interaction of that state with external, physical reality, or people in other SoC’s.  (Tart, 1972)  

B. Modalities

How might one think about modulating states of the brain so as to modulate states of the mind

We have identified several.   psychopharmacological interventions exist which have shown promise in enhancing the perceptual and cognitive processes of the brain

 neuromodulations of mental/perceptual states . 

 As neuroscience elucidates the different neurochemical and phenomenological associations with different chemicals, more possibilities for safe and effective use of such substances will be made available.  

In the mean time

Another means of inducing alternative SoC is with bioenergetic modulations.  

EM  and other kinds of energy modulations have been shown to have diverse influences on neurophysiology. 

Specifically psycho-neurophysiology

 We propose to explore certain Acoustic frequency modulations in the perceptualization environment as a means of perceptual modulation.  

Acoustic modulations may also be an avenue for perceptual state space modulation.  

Manipulated sound is well documented to  have effects on the central nervous system which may enhance perception and cognition..

All of this aims at the goal of massively enhancing the human interaction with information so that the best decisions can be made which affect lives, resources, and relationships between government and support entities.  

Summary 

In this abstract our purpose has been to climb out of the box

to think in new ways about the perceptual basis of human interaction with vast and diverse data sources.  

There is no mystery that what we are proposing is far outside the present discussion of interface development.  However, there is a larger issue at stake.  

Without pushing the boundaries of what can count as an acceptable means for accessing information and making decisions based upon it, unrealized possibilities to help go unseen. 

 Multisensory perceptualization of information, state specific sciences, perceptual state space modulation

 modulated representational efficiencies we have found to be critical in the development of truly cutting edge interface resources.  

We aim to make smart people smarter. Quicker faster better sooner
 The perceptualization environment is a tool which we propose to design and develop such that the National Reconnaissance Office would be substantially bolstered in its important mission of interacting with immense quantities of diverse intelligence data.     
  NRO Director’s Innovation Initiative

Mindtel, LLC

November 1, 2001  

Methods for Perceptually Enhanced Human Interaction with Information: the Perceptualization Environment
A.1 Statement of the Problem

In recent years, the technological capacities of the National Reconaissance Office to access and collect diverse information have increased substantially. 

 And yet, there is clear awareness within the organization that the ability    is still insufficient, particularly in this time of growing concern over urban warfare and the atrocious threat of biological and chemical weapons being used as a means of homeland assault. 

 In line with this need for even greater capacities to process gathered intelligence, 
MindTel is aware of the urgent need which exists for a rigorous re-consideration of the role of the human in how intelligence processes are created and conducted for analysis. 

 The complex and advancing nature of information gathering
need for a more robust integration of the human user into a multipoint and immersive knowledge discovery matrix.  

Information gathering and manipulation technologies are limited in their ability to make a difference to the extent that the human user is limited in his ability to exploit that information. 

We propose to develop a system sensitive in the conceptual and methodological consideration of the human’s extraordinary abilities for perception, cognition and expression
  the primary problem with current interface models for humans interacting with information systems is the typical emphasis on technologies for gathering, handling, and storing information, 

the hard problems  as to how to best present the information to the user has been practically ignored.  

What is the best way to not only present information to a user, but more importantly, to give the user tools which allow them to manipulate information in meaningful ways

How can collection be made more valuable by being renderable according the needs and preferences of particular neuro-cognitive systems (human users) tasked to interact with that information?  

A.2 Solution

MindTel seeks to develop an inclusive system based on specific methodologies and emergent interface systems

We propose to develop an approach to the problem which leverages sensory physiological principles with an operational knowledge of human-information system integration.  

The priority of our approach is to connect the human to the content via an interface which exploits the visual, auditory, and the tactile capacities of the human body for perception.  

  a much greater capacity for perceptual interaction with information than the current interface model permits.  .  

MindTel will propose 

the ‘perceptualization environment’ as 

a multi-modal, multi-sensory, high performance communications tool for handling the escalating quantities and types of information the Office will confront in the near and distant future.  

MindTel’s primary goal is to develop an interface medium

 for drastically increasing the accessibility and, perhaps more importantly, the intelligibility of variant intelligence data. 

 Intelligibility, or the graspable, available meaning within information, is determined by the manner(s) in which it is presented to a user. 

 The representation and comprehensibility of information are the conceptual and technological challenges we seek to address with the perceptualization environment. 

 This environment is a unified interface system comprised of a core infrastructure and experimental methodology which optimizes the integration of human intelligence through increased multi-sensory perceptualization and enhanced expressive capacity.  

This tool will provide an order of magnitude increase in human-information interaction.  

 an exploration of states of mind and how their manipulation may augment the processes of both intelligence and expressivity. 

 In this area we will introduce the ideas of state specific sciences and perceptual state space modulation, cognitive state enhancements.    

A.2.1. Integration of Human Intelligence?

our approach is to develop a system which generates and modifies information 

in terms of the user’s perceptual and neuro-cognitive  preferences to confront and manipulate information for specific, and at times highly contingent, purposes.  

develop a system which generates and modifies information for his own specific, and at times highly contingent, purposes.  

We are after an emergent fusioning of information.  

  the  user will be able to  rather spontaneously communicate their intention about the content at hand and its form.  

We want the user to be able to determine their interaction with information and then for the machine to adapt and render accordingly. 

 The goal substantially includes the following methods for intentional expressivity:

For enhanced

Querying, Fusion, Creation, and Communication

Human neuro-cognitive integration into the fusing and presenting of information opens the space for discernment of knowledge which would have remained invisible. 

When the  human is more deeply woven into the processes whereby the machine makes decisions about data and representation, more powerful options for response are available.  

This involves, for example, the capacity to specify queries and the representations of the results thereof. 

  use the search and representation capacities of the system to capture the characterization of a complex cluster of some data,
enabling a powerful capacity to share that information with another expert who will be sent much farther along in the process of action. 

 Part of what this technology will allow is the opportunity to not just interact with content, but to interact with processes and patterns within information which will then be open to modification.  

The pattern is often more significant than the content contained within the pattern.  

Attention to the patterns within information is a means of developing sensitivity to a process of optimally handling incoming information 

A.3. Physicality & Functionality

Mindtel has developed powerful and generic hardware/software solutions to handle core functional elements of this communications environment. 

 Our efforts, 

implementation of both the conceptual models and functional prototypes.  

The latter will be initial demonstrations of how the many streams of critical, time sensitive information may be innovatively woven together and presented to the user with a high degree of content dynamicity and user control.  

Also, the final presentation of information to the user will manifest perceptual diversity; diversity in using the tool to integrate and render information in perceptual styles which depend on mission needs and user biases

We currently conceive of the perceptualization environment as a physical space, 

 A room of some size, yet to be determined, will be built to contain an array of current and high-end visual and auditory displays. 

 The perceptualization environment will be constituted by the following elements: 

1. Hardware/Software

2. Primary physicality of system

3. Functionality of integrated components

4. Open & adaptable operational processes and methods

The goal of the perceptualization environment is to simultaneously explore and enhance both the  

· the perceptual form in which information is being represented &

· the cognitive state of the human during perception of represented information

A.4 Cognitive State Enhancements 

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

Therefore, it is reasonable to assume that 

alterations in brain states will bring out some correlative alterations in perceptual cognitive states; 

changes in perception disclose heretofore invisible information.  

State specific sciences take into account and exploit ‘states of consciousness’ (SoC) when interacting with particular data.  

altering our perceptual cognitive states at calculated points during the design and execution of the interaction process may open us to entire realms of information which would have remained totally invisible.  

A.4.1 Perceptual State Space Modulation

The idea of perceptual state space modulation is our attempt to conceptualize what it would look like to introduce state specific sciences into the discussion of human-information interaction.  

new representations of information promise to show us new and powerful contents of our information which we could not have otherwise seen,

 but so might changes in brain state give us new perceptions of that information. 

Ultimately, it is the thoughts which one has about information which leads to decisions and thus processes set in motion to benefit most from that information.  

How then might we alter user states of consciousness?   

A.4.2   Modalities

How might one think about modulating states of the brain so as to modulate states of the perceiving mind?
We have identified several:

Bio-energetic modulations.  Microwaves and other kinds of energy modulations have been shown to have diverse influences on neurophysiology.  

  possible  modulations into the perceptualization environment.  

Acoustic modulations may also be an avenue for perceptual state space modulation.  Manipulated sound can have effects on the central nervous system which may enhance perception and cognition in important ways.

  Hemispheric synchronization is the phenomena whereby communication between the hemispheres is optimized/altered along some axis resulting in perceptual and cognitive alterations. 

MindTel’s research in this area will be  centered on acoustic state modulation.  

  the perceptualization environment is likely to show value once substantial progress has been made in the development of the perceptualization technologies.

A.5 Summary 

  to think in new ways about the perceptual basis of human interaction with vast and diverse data sources . 

What we are proposing is far outside the normative realm of how to construct interfaces and represent information. 

 Thinking in these ways will require potential users to understand the challenge which confronts them in this time of intelligence gathering. 

 Without pushing the boundaries of what can count as an acceptable means for accessing information and making decisions based upon it, unrealized possibilities to help go unseen. 

 We are aiming towards a new kind of perceptually based literacy to aid any process of high quantity, high performance interaction with information.  

Arriving at this place in 

our thinking has been the result of conceptual cross linking based on a desire for both a flexibility of functionality and massively enhanced perceptual dimensionality.

  The perceptualization environment is a representational knowledge matrix which addresses the problem of the insufficient language structures we currently use in digital communications.  

The new language we are working on will no doubt lead to a kind of 

perceptual cross pollination in the different realms where this technology is eventually applied.  

Our desire is to be funded in sufficient measure to 

construct a robust prototype which collects data from sensors, human input, and databases and turns it into “sentences” in our new perceptual languages.  

An example of a user specifying how the machine ought to present him with raw data.

a different way of representing that same data, a much superior way.  

and turn particular elements of all that raw text into dynamical geometries 

 two word roots: cardio(heart) and arterio(artery).  

Then we tell it to generate some primitive 3D shape for every 100 occurrences of the roots.  

The next step will be to then have this program begin to alter and complexify these shapes

in accord with that part of all those words in the text which represent additions to these two roots (eg., cardiopulmonary, cardiotoxic, cardiothoracic, or arteriosclerosis, etc.).
  In this way we are attempting to get beyond text/words to represent data and into 

 Once the basic tools is developed, we can take a data base full of any content from medical textbooks, to the works of Shakespeare, or the works of Aristotle, or the Greek new testament, or the phone book, or the video catalog of the local Blockbuster and
 a new literacy of multidimensional dynamical objects to take the place of all that text. 

transform the significations of the text/words therein into the significations of dynamical shapes, etc.  

Intelligence analysis will be advanced by a quantum leap. 

Appendix B

Rendered Information

Sensors and Human Input

The perceptualization environment is designed to serve the intensive information needs of communications/information specialists in any domain open to the benefit of such a technology.  

a. collect data from diverse sensors on the ground

· physiological: heart, blood pressure, blood glucose, etc. 

· chemical: air quality, water quality

· whether: temperature, wind direction 

b. collect data from human input devices

As more information comes in through sensors and human input via the PDA into the form fields of those doing assessment on the ground, the interface’s representation is added to and perceptually enriched in real time.  .   

the evolution of the representation in real time as information continues to come into the system.  

 the innovation we bring to this element of the interface is in the abstraction of some information as geometries. 

 These geometry data are then fused with the topographic map to represent many parameters from ground data localized by means of GPS coordinates.  

 important piece of this perceptualization picture is in the representation of information queried from electronic databases.  

Core function

Approach-

Text into Geometries—Bibliomics

Mindtel has envisioned a technology for accessing and representing data contained within electronic data storage systems in new ways.  

The majority of information an intelligence
 user would need to get at is stored in databases. 

 These databases are often located in geographically diverse locations. 

 Moreover, data is often stored in different formats with different securities. 

 The goal for the perceptualization environment is to have data from these many and diverse sources available and accessible to particular users in particular contexts of need.  

Bibliomics is an example of

a representational technique MindTel conceived to handle the vast and growing sources of data needed by a whole host of users from those working the areas of intelligence, medicine, disaster relief, stock trading, and many others.

  The idea of Bibliomics is to take textual/numerical data and begin to find ways of abstracting critical elements of it for presentation to a user who either has scarce time for its raw form, or else who needs to ‘see’ features of that data normally invisible when it exists as text or numbers. 

 The latter covers that information in data we do not even know could be there.  

New representations will often disclose what was not know to exist before it could be represented.   

This means that textual representation will be substantially transformed because human visual information processing is hindered as text can be a non-optimal representation when confronting the factors of content volume and time limits (e.g., intelligence emergencies).  

Therefore, signifiers other than text ought to be explored and experimented with.   

visual forms of representation which are open to multi-modal features for conveying meaning (e.g., geometric shapes, colors, movements, shape changes, etc.).  

Below are some examples of how we might transform textual data into new kinds of signifiers for rapid and meaning-rich visualizations.  

  arbitrary forms which if useful would then be assigned multi-modal significance.  

  visual representation   could be condensed and more meaningfully abstracted in some way    

  diverse resources could be condensed from multiple data stores and more quickly and meaningfully visualized? 
  a much richer geometric complexification of the diverse intelligence 

 the intelligence user has input a query requesting everything 
from the geographic location of suspected or known terrorist personnel clusters, to amount of money and locations of their bank accounts, to their spending patterns of the past 2 years including what/where they have purchased and in what amounts.    

The queried information could incorporate a large number of variables. 

Bibliomic data fusion and dynamic geometrification of the many database streams collected in the search

.  

This set of images could be an abstract and dynamic visualization of the needed data.   

These are merely examples of the kinds of thinking we are proposing for how to address the problem of altering the representations of information.  

The essential point is to open up new ways of thinking and talking about the perceptualization and expression of the vast and diverse data which we and our sponsors will desire from the perceptualization environment.  

� Or an emergency medical user, or any other user.  





