performance enhancement.


- The intent is to experiment with different methods of enhancing the


performance of a Combat Operations Center staff.


- We need to explore the assimilation of information through various


tactile / sensory channels and evaluate the effects on staff performance.


- A good place to start would be modulating the environmental


parameters.


- A possible hypothesis: Does creating an environment in the COC that


enables physiological identification with the operating forces enhance more


timely and effective decisions ?


- Another possible hypothesis: Can the modification of individual and


collective behavioral increase the performance in the COC ?


PERFORMANCE ENHANCEMENT THROUGH PERCEPTUAL MODULATION
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………………………..


- The intent is to experiment with different methods of enhancing the performance of a Combat Operations Center staff.


……………………………


We must identify measurable parameters which correspond with "enhancing the performance of a Combat Operations Center staff." and develop metrics for analyzing the effect of various methods of perceptual modulation.


The Microscope of the Mind 


The goal is to extend these environmental control systems into new methods of investigative research. Such as a test of basic cognitive functionality or the capacity to maintain attentional focus necessary to complete an iterative series of cognitive tasks. Data fusion of sensor data with user interaction parameters will allow meaningful correlation's to be made across various performance modalities. A goal of this application is to seek to identify a qualitative difference between the two performance/behavior states and then investigate various methods of quantifying that difference in a way that can be generalized. 


It is postulated a difference will be seen in the modulation of some of the natural rhythms. It is also postulated that a cognitively induced modification would be consistent in an individual but would most likely be different between individuals. The psycho-social-behavioral nature of individuals factors into initial assessment of their cognitive function. Other indicators of cognitive function are short-intermediate-long term memory, sound judgment and the ability to identify similarities in related objects. Performance of these cognitive functions is a strong indicator of the biologic health of the brain


………….


- We need to explore the assimilation of information through various


tactile / sensory channels and evaluate the effects on staff performance.


the objective of Grok Box is to render simultaneous multisensory information to the human body. This technology is based on a new paradigm of human computer interaction known as Biocybenetics. Grok Box systems will render information to the visual, auditory, and tactile senses of its user. Based on principles of human sensory physiology, Grok Box' multisensory interfaces will 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. Rendering systems of Grok Box will accordingly map to this margin for respective senses. Variably located 3-D visual displays, spatialized sounds, precision tactile body surface rendering serve as output; EMG-like sensors across muscle surfaces, foot activated pressure sensors, voice recognition systems, and hand held devices allow user input. Perception and expression of greater quantities of complex information will be the end value to expert


knowledge users (e.g., battlefield ER physician) 


The GROK-BOX 


Real world environments are characterized by an ever increasing array of heterogeneous sensors and sensing modalities. This mixture of potentially vital but mostly obscure data, in their native form, exceeds the human limits of integrative sensibility. Attempts to address this information overload problem by an array of methods ranging from new AI "tricks" to graphical techniques and virtual reality interface systems have achieved only limited success. In reviewing projects addressing this problem, it has become apparent that most of those who have tried to solve the problem have focused on the technology. Such projects addressing human factors aspects of the problem appear to be attempts to develop better "Reality Renderers." 


Plan 


We propose, instead, to adopt an approach with greater potential to resolve this "sensor/sensory" overload. That is, we propose to develop an interactive environment incorporating new ways to render complex information to the user by optimizing the interface system to match the human nervous system's 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 that directly supports perception. A perceptualization environment could be built that optimizes the human's ability to discriminate and iteratively refine emergent patterns from any variety of sensor data. 


Description of the System 


The perceptualization environment, the "GROK-BOX," 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." A comprehensive set of visual, aural, tactile, proprioceptive, and somatosensory, 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 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 GROK-BOX will be a tool to interactively experience a wide variety of natural and unnatural perceptualization techniques. 


- A good place to start would be modulating the environmental


parameters.


- A possible hypothesis: Does creating an environment in the COC that


enables physiological identification with the operating forces enhance more


timely and effective decisions ?


……………………………


If YOU CAN GET ME THE EQUIPMENT (AND HUMAN RESOURCES TO DO IT) I CAN MEASURE IT….


…………..


- Another possible hypothesis: Can the modification of individual and


collective behavioral increase the performance in the COC ?


Special Operations, Battlefield Medical Intelligence and Crisis Management. 











physiological input 





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


we leverage off of mass communication and information technologies. Consider the following: In the past demining was an art, the practice of was guided mostly by refined heuristics and intuition. 


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 inturn 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. 


We will develop these interface techniques and technologies consistant 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 integrationof these technologies allows for simultaneous sensation of multiple independent and dynamic data sets that can be integrated physiologically into a single perceptual state.





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. 


Byincreasing the number and variation of simultaneous sensory inputs, we can make the body an integral part of the information system, "a sensorial combinetric integrator". 


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. 


The recent development of communication and information technologies is providing an exciting opportunity to facilitate the rapid exchange of relevant information thereby increasing the individual productivity of persons involved in the information industry. 


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. 








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 signalings 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 





This integration of data input devices into a single system will include EEG, EMG, EOG, (bioelectric signals from brain, muscle and eye), dynamic bend sensors, pressure sensors, audio and video digitizers, and other devices as they are relevant. 


We will develop methods for data fusion to enable meaningful correlations across various input modalities. 


The devices will be connected to an external module which will route the data both to a central multitasking 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 on the system. 





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, which will enhance the perceptibility of relivant signals


including graphical analysis (phase portraits, compressed arrays, recurrence maps, etc.) and sound editing (mixing, filtering). Automated detection of trends and correlations 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 





My specific research is involved in studying the flow of information between the human and the computer and is based on the belief that an optimal mapping of interactive interface technologies to the human nervous system's capacity to transduce, assimilate and respond intelligently to information in an integrative-multisensory interaction will fundamentally change the way that humans interact with, and communicate through, information systems. The intent of this effort is to identify methods and techniques which optimize information flow between humans and computers.














