Background and summary of theory

The primary goal of the Physio-info-tronic research has to do with finding methods to  explore, understand, exploit and enhance human interaction with networked information and communication systems for the purpose of enabling accelerated knowledge discovery and knowledge sharing. This approach considers exploiting natural systems of human information processing such as spatial reasoning and associative memory through developing “Physiologically” oriented interfaces to operational information and communication  systems. It is postulated that a physiologically optimized interactive information interface method offers the potential of hyper-effective human-human communication. 

An underlying intent of this research effort has been concerned with developing a "reference architecture" (a formalized conceptual framework for conceptual and technology development) for designing physio-informatically robust interactive human-computer interface systems  The purpose of the reference architecture is to provide insight into the various components of these systems in the context of how they might affect the flow of information as it is processed by and passed through them. That is, to dissolve the deficiencies in information representation and decision support through both the perceptualization of information and the enhancement of expressivity made possible in a single interactive interface  
The primary experimental focus has been the flow of information between the human and the info-comm-system in a sustained, iterative, operational interaction.  Initial efforts were  to take these concepts and begin to cultivate an experimental environment that brings together different multi-sensory representations of information into one unified dynamic interface in order to evaluate technologies that enable controllability and exploitability of the concurrent multichannel sources of information.   

Context of research
Our general research assumption has been that central to DoD’s mission is its ability to use all forms of traditional and non-traditional data and tools to produce actionable intelligence, and to enhance overall geospatial readiness and responsiveness.

The question then becomes how best do we exploit  our human resources in ways that can capitalize on the intrinsic integrative “real-time” reasoning capacity of the human nervous system within an operational environment. To address this question the scope of  research was confined to operational areas in order to ensure usability of any positive outcomes.
We were encouraged by our various sponsors (SPAWAR-SSC, DARPA, NRO, OSD) throughout this research effort to strive toward a practical research agenda. We agreed to be sensitive to the need to adapt our efforts to the emergent needs of the sponsor as the research progressed. 

To that end we  adopted an operational experimentation methodology. That is we dared to venture into the real world. In the hunt for real data and with clear guidance from our sponsors we identified data sources from both open source  content and environmental  sensing as being accessible and worthy of effort. In the hunt for research friendly operational experimental settings we identified operational  information and communication systems for sharing and collaborating as workable environments within DoD. .

Having context, content and operational concepts we began a series of concept rapid prototyping and tech vetting for applications within the Command and Control experimental environment to which we had access. 

In order to contain efforts within funding levels  we narrowed our scope further to such problems as Geo-spatial distribution of Cultural political stratification and shareable situational awareness.

External Program Support
To gain access to data sources and operational environments the research team engaged in  support efforts for specific real world activities to gain insight into potential operational capabilities. The Department of Defense has ongoing initiatives and operations that allow Shadow Operations during special events.  The research team worked  directly with OASD(NII), OASD(HD), OASD-OFT,  DUSD(AS&C), and other government-specified organizations to identify such opportunities to leverage existing infrastructure and programs, and build strong relationships between parties to increase the collective value of such interaction.  Every effort was made to leverage data and social networks from various other .mil sponsored activities. 

Through out the evolution of this research effort the research team had several project sponsors with various needs and agendas. The research efforts were focused around 4 main topic areas

1 Content Visualization  For Data Mining & Knowledge Discovery

2 Visualization Methods And Interface Tools For Advanced Concept Development Environments

3 Distributed Collaborative  Communication 

Shadow Operations / DMI -Distributed Medical Intelligence /Public Safety/

4 Experiments In Visualizing Social Networks of Large Volume Data Sets From Massive Multiplayer Online Games

A Brief summary of  each Specific project is include below along with web links to further detail. In an effort to ensure that all exploitation possibilities for the sponsors were maximized all project information has been posted as it was developed. We found this method to be highly effective from multiple perspectives including timely reporting and for maintaining a current  (friendly) connection with the sponsors and the research team.

Project Focus 1

TIDES Content Visualization

TIDES (Trans-lingual Information Detection, Extraction and Summarization) was a DARPA project that we took on as a data feed from a production network when it became a production rather than research effort.  TIDES Information is searched from 80 to 300 information sources such as newspapers each day looking for epidemiological data, as the beginning of an epidemic.  Information is translated, summarized and delivered to subscribers   including White House and national Security Council each day  The  Focus is on Epidemiology---run by Dr. Eric Rasmussen, Fleet Surgeon of 3rd Fleet (DARPA) and Bob Younger of SSC-SD. supported by Dr. Dave Warner of Syracuse Univ and MindTel.

http://projects.mindtel.com/2001/1130.magic-discover/
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example of content geo spatial location

http://projects.mindtel.com/2002/0328.TIDES.geotemporal/
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spatial temporal content distribution

http://projects.mindtel.com/2002/0329.linkedRings/
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dynamic content with geospatial reference point

Project Focus 2

NRO - Knowledge Fountain an interactive visualization station for the advanced concept development environments

The focus of this Research effort was on the physical environments within which the interactive information systems are being operated. The context was multi agency high volume information and imagery sharing and intelligent collaboration.

The knowledge fountain was both a experimental conceptual design and an experiential development unit. The research design objective of the  Knowledge Fountain was to obtain insights from user interaction with multiple sensor data streams and other large data sets.  The system user would access data, determine how best to construct cognitive inferences from those data, and decide whether to explore other information inferences.  

http://projects.mindtel.com/2002/0414.CPod/
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multidisplay environment – side view
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multidisplay environment – top view
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interface design for manipulating multiple streams of information

http://projects.mindtel.com/2002/06.NeverLand/
[image: image7.jpg]



operational experimental development unit
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scale model of Advanced Concept Development Environment

http://projects.mindtel.com/2004/1027.vocpod/
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virtual ops space design

Project Focus 3

Shadow operations / DMI -Distributed medical intelligence /Public safety/ 

In these Shadow operations our efforts were focused on the enhancement of a communications rich test bed and establishment of a context for operations involving a partnership between the public and private communities that emphasizes networked sensors, high-volume data visualization, predictive analysis and emergency response collaboration.

Being event driven, Shadow operations  allowed the research team to  specify an event-specific experience base, a relevant suite of information technology tools, and a methodology to apply the tools in a unified command environment to provide situation awareness.

 Research into  situational awareness concepts in terms of their applicability to ongoing Department of Defense operations enabled the research team to  make relevant recommendations for innovative approaches to assist field commanders in establishing and maintaining improved battlespace understanding and shareable situational awareness.

The output of this effort was a steady stream of custom-tailored geo-referenced visualization products based on fused, open- and multi-source data to add to the event-specific geospatial framework.

Distributed Medical Intelligence (DMI) is a working model of operational and disaster medicine support infrastructure and tools that enable communities to prevent, respond to, and recover from mass casualty disasters, including both natural and man made disasters at home and abroad.   The DMI model supports the development and advancement of situational awareness, communication technology, and disaster medicine support tools in the areas of education and training, research, technology transfer and commercialization, and industry.  The goals of DMI are to: (1) provide more efficient and effective medical preparations, responses, and recovery from mass casualty situations, such as the terrorist events of 9-11, and threats of bio-terrorism; and (2) support communities to reduce the medical consequences of disaster events.  DMI will achieve its full potential when well-trained first responders and physician consultants can provide on-demand care around the globe using state-of-the-art information technology and telemedicine tools.

Strong Angel (RIMPAC 2004), June 2004  www.strongangel.org 

Strong Angel is an experiment in bringing in Civil-Military Operations for Humanitarian Assistance.   Strong Angel 1 was an extension to the RIMPAC 2000 Naval exercise conducted jointly by the Pacific Rim countries.  Conducted from an extremely austere environment, Strong Angel 1 put a range of new technologies to the test under desert conditions.   Telemedicine technologies were used to provide medical support into a simulated refugee camp in a remote desert site.  The Strong Angel project is bringing focus, energy, and resources to the development of new knowledge for refining advanced applications of emerging technologies to meet the requirements of developing a globally deployable, intelligently configurable medical communication matrix.  Strong Angel 2 was July, 2004
.
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 Shadowbowl , 

Shadow Bowl  (SuperBowl, Qualcomm Stadium, San Diego, January 2003) www.shadowbowl.org
Shadow Bowl was a community readiness and medical response exercise held in conjunction with the 2003 Super Bowl in San Diego   The DMI team worked in conjunction with the San Diego Police to provide situational awareness for the Super Bowl, which addressed specific threats identified in the Department of Justice vulnerability assessment for the event.  The goals of the project were to provide enhanced public safety using an advanced communication network and sensor grid, develop mass casualty surge capabilities through medical reachback, and build a collaboration model between civilian, military, public, and private partners.  This exercise provided a framework for developing new mass casualty response methods, biomedical technologies, and communication systems that enhance our ability to collaborate and effectively respond to emerging disasters. The results of the Shadow Bowl Exercise accentuated the value of new telemedicine tools in treating large number of patients when local hospital saturation occurs.   
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an operational multi int fusion center at shadowbowl

http://shadowbowl.sdsu.edu/
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http://projects.mindtel.com/2003/04.ShadowofSuperbowl_CBausch/
published report for first responders

http://projects.mindtel.com/2004/TelemedicineJournal.shadowbowl/
published report in in telemedicine journal

OIF- civ mil visualization 

Generated geospatial 3-dimensional representation of daily Humanitarian
Operation Center (HOC) reports from Kuwait during active portion of Iraq conflict (Operation Iraqi Freedom   These 3dimensional , web browser navigable models provided at a glance SA of the states of major cities
http://projects.mindtel.com/2003/05.HOC.Iraq/
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Desert Bloom

Desert Bloom (DARPA Grand Challenge, April 2004 

The DARPA Grand Challenge leveraged American ingenuity to accelerate the development of autonomous vehicle technologies that can be applied to military requirements.  The robot ground vehicles were tested on a 200 mile course from Barstow, CA to Primm, NV.   Desert Bloom was a shadow operation, which featured Civil/Military collaboration to explore next generation communications as applied to event and disaster response.  Operations Desert Bloom integrated edge networks and organizations into 3 functional Command and Control Centers for the Grand Challenge to provide vehicle GPC tracking and status, real-time geospatial medical resource tracking, and clinical resource deployment methods to address the identified vulnerability threats.
 

http://projects.mindtel.com/2004/03.desertbloom/
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multi agency network comms

ShadowOp:

* An overt community readiness-based operation conducted in parallel to major domestic events

* Enables public safety distributed unified command through domestic use of military best

   practices to create enhanced situation awareness and fused intelligence in strategically

   located op centers

Synergistic Components

* Augmented communications

* Domestic Situation Awareness/Distributed Unified Command

* Special Event Situational Intelligence Plan

* CyberCitizen

* Contingency Plan

* Social Network

* Complex Cultural Network

[image: image15.jpg]



real time multi vehicle tracking tools
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data driven situational awareness data representation of multi source data


 
Project Focus 4

America’s Army Data Visualization

Experiments in Visualizing Social Networks from Large volume Data sets from massive multiplayer online games. 

The research agenda here was exploring representational tool that augment normal mathematical knowledge discovery process of extracting previously unknown, information from very large databases'.
This research effort was interesting in that it allow the research team to combine threads of the earlier efforts in an iterative manner. The data was time-stamped player data, to include position, in-game behavior, communication, and other distributed world-state events influenced by player actions.  

http://projects.mindtel.com/Alan1/2004_NetworkViz/_index.html
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early array of player data

http://projects.mindtel.com/Alan1/2004_NetworkViz/_index2.html
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a spatial temporal visualization of squad data (multiple players on team)

http://projects.mindtel.com/Alan1/2004_NetworkViz/_index3.html
http://projects.mindtel.com/Alan1/2004_NetworkViz/_index4.html
Visualization efforts attempted to relevant interaction parameters included in the game player data stream. This includes but is not limited to the individual user interface data, interplayer communication data, network data and game state data.

http://projects.mindtel.com/2004/06.AmericasArmy/NetworkViz/BulkViz/
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side by side comparison of two opposing teams

Our research efforts were applied to developing and testing a set of exploratory visualization tools that could be applied to this data set.   research into various visualization methods was explored in order to represent group performance and coordination, so that observers/researchers  could meaningfully discern the type and degree of coordination of distributed groups in a networked environment.

We made these visualizations tools and methods available to other members of the  DARPA sponsored group. We experimented with various methods that enabled fellow researchers to easily interact with the visualization tools in an exploratory mode. This was done to facilitate  the researchers capacity to investigate phenomena of interest as it is observed or hypothesized.

We understand that this is an experimental and exploratory project that has a profound potential to help develop quantitative metrics in areas of team dynamics and leadership training through distributed online gamming systems

http://projects.mindtel.com/2005/0721.amerikas-army/
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multi player multi parameter game state data

http://projects.mindtel.com/2005/0722.aaviz/
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another team pair of multi player multi parameter game state data

http://projects.mindtel.com/2005/0820.amerikasarmy.anims/
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animated gif of concept

Administrative note

This research effort was completed on time and on budget 

Each individual effort was coordinated with the specific sponsor

Due to the adhoc nature of these research cycles specific goal metrics are not applicable

We feel that we have met or exceeded any and all expectations we had from the outset. We were able to achieve this through a combination of active engagement of the sponsor in each research cycle and but having an adaptive process that allowed specific research agendas to be accommodated.

We look forward to further research opportunities with these focus areas.

The following is a complete  list of URL’s containing information about projects mentioned above

http://projects.mindtel.com/2001/1130.magic-discover/

http://projects.mindtel.com/2002/0328.TIDES.geotemporal/

http://projects.mindtel.com/2002/0329.linkedRings/

http://projects.mindtel.com/2002/0414.CPod/

http://projects.mindtel.com/2002/06.NeverLand/

http://projects.mindtel.com/2002/02.SustainableSettlements/

http://projects.mindtel.com/2002/07.siggraph02/

http://projects.mindtel.com/2002/1007.CPod-night/

http://projects.mindtel.com/2003/03.shadowbowl/

http://projects.mindtel.com/2003/04.ShadowofSuperbowl_CBausch/

http://projects.mindtel.com/2003/05.HOC.Iraq/

http://projects.mindtel.com/2003/07.skycastle/spectrograms/2003.0726.spectrograms.seacoast/

http://shadowbowl.sdsu.edu/

http://projects.mindtel.com/2004/TelemedicineJournal.shadowbowl/

http://projects.mindtel.com/2004/03.desertbloom/

http://projects.mindtel.com/2004/06.AmericasArmy/

http://projects.mindtel.com/Alan1/2004_NetworkViz/_index.html

http://projects.mindtel.com/Alan1/2004_NetworkViz/_index2.html

http://projects.mindtel.com/Alan1/2004_NetworkViz/_index3.html

http://projects.mindtel.com/Alan1/2004_NetworkViz/_index4.html

http://projects.mindtel.com/2004/06.AmericasArmy/NetworkViz/BulkViz/

http://projects.mindtel.com/2004/06.AmericasArmy/NetworkViz/Experiments.html

http://projects.mindtel.com/2004/06.homeland_defense/

http://projects.mindtel.com/2004/0608.social-network.mapping/

http://projects.mindtel.com/2004/0616.muse.VOC-2/

http://projects.mindtel.com/2004/0716.strongangel/

http://projects.mindtel.com/2004/1027.vocpod/

http://projects.mindtel.com/2005/0127.MMVR13.presentation/

http://projects.mindtel.com/2005/05-nvt-05/nvt/

http://projects.mindtel.com/2005/07.vrt-05/

http://projects.mindtel.com/2005/0721.amerikas-army/

http://projects.mindtel.com/2005/0722.aaviz/

http://projects.mindtel.com/2005/0820.amerikasarmy.anims/

For more information contact:	    	David Balch (� HYPERLINK "mailto:davidbalch@yahoo.com" ��davidbalch@yahoo.com�) 


						Dave Warner, MD, PhD (� HYPERLINK "mailto:davew@mindtel.com" ��davew@mindtel.com� )








