RESCUE YEAR 3 Progress Report

Current Reporting Year: October 1, 2005 – September 30, 2006
Project & Personnel Information 
1.  Project Title: 
UCI CAMAS Testbed
2.  Names of team members: 
Magda El Zarki, UCI, PI
Sharad Mehrotra, UCI, PI

Nalini Venkatasubramanian, UCI, PI

Linda Bogue, UCI, Staff

Chris Davison, UCI, Staff

3.  List of Collaborators on Project:
UCI EH&S, First Responders.  Assisted in design and execution of drills as well as providing input for technology development.

UCI NACS, Technologists.  Aided in the overall design and integration of the testbed within the larger academic computing infrastructure.
UCI TeamXAR, UCI, Undergraduate Student Collaborators.  Designed an autonomous guided vehicle as a mobile sensing platform as well as a small (RC vehicle) version for the same purpose.

Industrial Testbed Partners: Canon (Visualization equipment, SDK),The School Broadcasting Company (School based dissemination), Ether2 (Next-generation Ethernet), Boeing (Testbed research partners, Apani Networks (Data security at layer 2), 5G Wireless (Broad-range IEEE 802.11 networking), IBM (Smart Surveillance Software and 22 e330 xSeries servers), AMD (Compute servers), Microsoft (Software), ImageCat, Inc., (GIS loss estimation in emergency response), Printronix (RFID technology), Walker Wireless (People-counting technology).

4.  Educational activities:

UCI ICS  299, Loud and Clear Project, Tsudik, Summer 2005.
UCI ICS 214A, Principles of Data Management, Mehrotra, Fall:2005.

UCI ICS 214B, Distributed Data Management, Mehrotra, Winter: 2006.

UCi ICS 290, Research Seminar, Mehrotra, Winter, 2006.

UCI ICS 215, Advanced Topics in Data Management, Mehrotra, Spring: 2006. 

UCI ICS 203A, Introduction to Ubiquitous Computing, Lopes, Winter: 2006.
UCI ICS 278, Data Mining, Smyth, Spring: 2006.

UCI ICs 199, Directed Research, Venkatasubramian, Fall, 2005.

UCI ICS 290, Research Seminar, Venkatasubramian, Winter 2006.
5.  Training and development:

Internship: Nicolas Pawlaczyk, 7 months, Project: Communications over Powerline Networks.

Internship: Nicolas Demaegdt, 6 months, Project:  Networking Projects
Internship: Charlotte Petyt, 6 months, Project: Networking Projects
6.  Additional Outreach activities: 
Davison, C., Hore, B., Valasubramanian, V, & Massaguer, D. (2006, April). ResCUE Research Project, EvacPack, DrillSim, Privacy Preserving in Media Spaces. Presented at the UCI-ICS Graduate Student Recruitment Day, University of California at Irvine. Irvine, CA
Davison, C., Massaguer, D., Hutchins, J. (2006, March). ResCUE Research Project, DrillSim, Anomalous Human Activity  Detection. Presented at the UCI Scholars Day, University of California at Irvine. Irvine, CA. 

Davison, C. & Anguiano, A. (2005, November). Sensor instrumentation, Enhanced 9-1-1, DrillSim. Presented at the Sally Ride Science Festival, University of California at Irvine. Irvine, CA.

Davison, C. Valasubramanian, V, & Massaguer, D. (2005). ResCUE Research Project, DrillSim. Presented at the American Indian Summer Institute in Computer Science, University of California at Irvine. Irvine, CA

7.  Publications: upload to http://www.itr-rescue.org/pubs/pub_submit.php
(include journal publications, technical reports, books, or periodicals). NSF must be referenced in each publication. DO NOT LIST YOUR PUBLICATIONS HERE. PUT THEM ON THE WEBSITE.
8.  List of Products created from this project:

EvacPack:  This mobile sensing platform for 1st Responders.  This equipment  utilizes 802.11, RFID, BlueTooth, Draeger multi-gas sensors, Sparton Avionics, wearable keyboard, wireless mouse, and a heads up display with an oboard computer.  The EvacPack systems integrates into the DrillSim Project, Views (ImageCat Inc.) and provides a "human as a sensor" platform.
Rescue Mobile Cameras:  These are TPZ Linksys cameras that are being used as a research platform for self-localizing cameras as well as virtual tele-presence research.  
CAMAS Virtual Machine: This project will provide a virtual interface into the CAMAS testbed.  It will provide first responders and disaster response researchers a well-defined and easy to use window (virtual machine) into CAMAS. 
CAMS/ResponsphereTestbed: This testbed is the Rescue proving grounds for IT testing and disruptive technologies within the disaster response domain.
First Responder/Disaster Data Repository: This repository (www.rescue-ibm.calit2.uci.edu/datasets) will provide disaster response data sets to be used by first responders as well as disaster response researchers. 
Autonomous Vehicle Sensing Platform (AVSP): There are two sets of AVSPs.  The first is a two-passenger electric vehicle left over from the DARPA Grand Challenge project.  The undergraduates running this project have agreed to partner with Rescue to further develop the autonomous platform for first responders.  The second AVSP is a small RC car used to provide reconnaissance information to 1st responders.  Both platforms are instrumented with video, acoustic, and multi-gas sensors.

DrillSim: DrillSim is is  multi-agent crisis simulator that can play out the activities of the response (e.g., evacuation) during crisis from the perspective of IT solution integration.  The simulator will model different response activities at both the macro and micro level, and model the information flow between different entities. IT solutions, models etc can be plugged in at different interfaces between these activities or at some point of the information flow in order to study the effectiveness of research solutions in disaster management and tested for utility in disaster response. In addition the simulator will also have capabilities to integrate real life drills into the simulated response activity using an instrumented environment with sensing capabilities.  
1.  Major Findings:

(Include major findings from this year’s research – to date as well as projected thru 9/30/06)

N/A
2.  Challenges:

(List any challenges you are facing and how you address them)

3.  Testbed connections:

(If applicable, describe how your research connects to any of the 4 testbeds)
I think all 4 testbeds are related in that we can use them all for different drills and IT testing. IT that is developed and tested within CAMAS can be further refined by testing and deployment in other Rescue testbeds.
4.  Responsphere:

(If applicable, describe the elements of Responsphere that helped you achieve your research progress)
5.  Future Planning:
a. Any adjustments that need to be made to the strategic plan timeline and why
      DrillSim was scheduled to be completed by the end of year three.  It is taking longer to complete.  As this is a major software simulation with AR/VR components and to be integrated with MetaSim, it is difficult to explicity state when develop will complete. 
b. What you plan to accomplish in the next 3 months, 6 months, 1 year

UCI Drills: June 22, 2006 and August 2006, more TBA.  Responsphere will continue to add instrumentation (e.g., RFID, cameras, acoustic, temperature, accelerometers, light, sensors, Wi-Fi, Bluetooth) both indoors and outdoors.  Inside selected buildings we will add ZigBee sensors as well as continue with  cameras, RFID and other sensors.  Outdoors, we are finishing Phase 2 (ICS/Engineering) and moving into Phase 3 (admin buildings).
c. Conferences, workshops, etc. you plan to attend in the next year

d. Potential end-users beyond the academic community
      Any disaster responder is more than welcome to CAMAS.  We wish to provide this testbed as a "service" to the community.  Industry affiliates as well as government partners can use CAMAS for drills and IT testing.
e. Educational outcomes and deliverables, and intended audience
6. Update to Infrastructure:
a. Testbed overview/rationale of research should be pretty much the same as p.62 last year.

b. Year 3 Research Objectives and Progress.

During this budget year, the CAMAS testbed designers finished the instrumentation of the Cal-IT2 building and began the Phase 2 (outdoor) instrumentation in earnest.  The research team made a significant investment in long-range IEEE 802.11G Wi-Fi technology.  An entire response Zone (e.g., set of UCI buildings designated under the command of one set of 1st Responders; approximately 1 square kilometer) was instrumented with this technology.  Planning is underway for Phase 3 (administration buildings) instrumentation.
Also during Year 3 the CAMAS designers deployed RFID technology, more people counting technologies, a large 8-processor/64-bit Solaris machine, as well as Wi-Fi mesh routers (created by the UCSD team) within the UCI testbed.  On an additional note, all of the RIFID equipment was generously donated by the Printronix Company for use in the CAMAS testbed.  It will be used for a variety of research purposes including localization and privacy preservation work.
The DrillSim simulator architecture has undergone a major redesign.  This simulator is the AR/VR component of the CAMAS testbed.  As the researchers are incorporating this simulator (as well as others) into the larger MetaSim framework, the design has presented a number of challenges from the research perspective as well as the practical perspective.

The Rescue researchers have evolved in their domain knowledge with regard to disaster response and preparedness drills.  The researchers began by drill observation.  The research team would attend drills and acquire knowledge through observation.
In Year 3, the researchers evolved to participation and then to instantiation of drills and disaster response activity.  They participated in a number of local drills and have instantiated 2 drills within the CAMAS testbed.  These 2 drills have served to test the efficacy of IT technologies as well as provide training for our First Responder teammates.  Additionally, Rescue is working with local First Responders to test IT technology in a Bio-Hazard scenario at UCI.

Other plans for CAMAS Year 3 include increasing storage space, adding computational power, and enhancing the visualization cluster. Further integration of DrillSim/MetaSim into the pervasive "smart-space" environment will continue.
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