  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  

