Statement of work

TASK 1

A plan of implementation and demonstration will be determined in the initial period of phase 1.

TASK 2

We propose to develop and integrate a set of advanced human-to-computer input devices into a single interface system. This integration of data input devices into a single system will include EEG, EMG, EOG, (bio-electric signals from brain, muscle and eye), dynamic bend sensors, pressure sensors, audio, video digitizers, and other devices as they are relevant.  We will develop methods for data fusion which enables meaningful correlation’s to be made across various input modalities.  The devices will be connected to an external module which will route the data both to a central multi-tasking server and to the rendering subsystem for immediate feedback.  The server will be intelligent enough to automatically implement a custom configuration of input device parameters, interface functionality, and relevant records based on the device(s) connected and the identity of the operator(s) currently at the system.    

TASK 3 

We will integrate a comprehensive set of visual, aural, tactile, proprioceptive, and somatosensory rendering devices into the GROK-BOX system to give the user an integrative experiential interaction with the complex data types. We will utilize interface technology which renders computer information onto multiple human sensory systems to give a sustained perceptual effect (i.e., a sensation with a context). We propose to combined these different rendering modalities with somatotopic placement thus  providing for spatial coding of the rendered information. We will 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.

TASK 4

We will develop an interactive environment that combines new ways to render complex information with the advanced human-to-computer input devices. Interactive interface technology will be implemented 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.  We will refine quantitative measurement of activity during purposeful tasks. 

TASK 5

We will refine 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.

 We will implement a data analysis subsystem designed to enhance the ways that relevant data may then be rendered optimally to the operator's sensory modalities.  Linear and nonlinear multivariate analysis tools will be utilized 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).  Automated detection of trends and correlation’s using fuzzy logic may be performed in the background or in a post-processing mode. The system will be designed so that the user may then be alerted by the system if it detects areas worthy of further investigation 

TASK 6

We will design an experimental protocol to evaluate the GROK-BOX system for providing mission critical support. We will interact with the appropriate agencies to ensure the specific requirements of this task to meet mission critical objectives are met.

TASK 7

We will generate an ongoing reporting and demonstration of the developing functionality of the system. We will provide seminars and workshops for the purposes of furthering this work.

