RESCUE YEAR 3 Progress Report: CAMAS
Current Reporting Year: October 1, 2005 – September 30, 2006
1. Testbed Description

Responding to natural or man-made disasters in a timely and effective manner can reduce deaths and injuries, contain or prevent secondary disasters, and reduce the resulting economic losses and social disruption. Organized crisis response activities include measures undertaken to protect life and property immediately before (for disasters where there is at least some warning period), during, and immediately after disaster impact. One of the major objectives of the RESCUE research program is to radically transform the ability of organizations to gather, manage, analyze and disseminate information when responding to man-made and natural catastrophes. This testbed focuses on the design and development of a multi-agent crisis simulator for crisis-activity monitoring as well as the instrumentation of approximately 1/3 of the UCI Campus known as the “Smart-Space.”  The Smart-Space contains state of the art technologies such as Wi-Fi, RFID, people-counters, video and acoustic sensors, as well as a number of other sensors and devices.  

2. Testbed Goals

The objective of the testbed is to be able to play out (either through actual drills or through simulations) a variety of crisis-response activities such as evacuation, medical triaging, firefighting, or reconnaissance.  This serves multiple purposes such as IT solution integration, training, testing, decision analysis, impact analysis, etc.  The testbed personnel provide a number of drills (i.e., “drills on demand”) throughout the year for such testing as well as access to the datasets and metrics that result from the drills, with proper approval (e.g., IRB).  The researchers invite other academic partners, industry, government, and First Responders partners to partake in the drills and technology testing.  It is the researcher’s desire that the CAMAS testbed become a proving ground for the investigation, verification, and interoperability testing of disruptive information technologies.

3. Testbed Milestones for Year 3

During Year 3, 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 following products were created in Year 3:

 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.  

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.  The idea (e.g., milestone) of "drills as a service" of the CAMAS testbed has come to fruition in Year 3.
Final milestones 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.

4.  Testbed Activities (including technologies tested).

2005: Instrumentation of EH&S BioHazard Traning.  The team tested a handheld PDA information collection/dissemination/communications platform, 802.11 bridging into open networks, video streaming to EOC centers, and remote monitoring of incident sites.

2006: Evacuation of Cal-IT2 building.  The team tested the video/acoustic sensors, remote monitoring of the building, DrillSim integration into the "real world" response activity, data set collection. The social scientists conducted experiments with regard to information networks as well as instrument design.

2006: Evacuation of Zone 3.  The team tested the EvacPack platform, the CAMAS Virtual Machine, sensor streaming over unstable networks, data set collection, and mobile camera utilization.  The social scientists conducted experiments on noise-level to crowd density correlations as well as on-site versus remote crowd estimations.
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