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Overview

This third progress report summarizes the accomplishments of the University of Michigan’s Center for Education and Training of First Responders and Medical and Public Health Personnel over the last three months.  The overall goal of this project is to explore virtual reality-based simulations for education and training of first responders.  Since our last progress report in April, the work group has continued to refine the library of accident victim avatars, develop disaster scripts and scenarios, and asses the project budget and timeline.  Additionally, the group held an initial training session for four first-responder representatives.  This formative session included an orientation to the virtual reality environment, and a fully interactive run-through of a disaster scenario.
Progress to Date

During May, June and July, work was focused primarily on refining and expanding the virtual environment (human avatars & disaster scene), developing the initial disaster scenario scripts and timelines, and conducting the initial formative training session for first responders.
Scenario Development Update:

An accident or disaster is a dynamic event that unfolds over time, and can be simulated as such in virtual reality.  In the finished scenario for example, after the explosion, collapsed structural parts, debris, and smoke will be created; regular avatars at specific locations will turn into victim avatars; and uninjured avatars and non-critically wounded avatars will run around and scream, adding to the chaos.  During May & June, team members developed and refined a script for one such disaster training scenario for first responders involving an explosion at a concession stand at the University of Michigan Football Stadium.    The scenario was scripted for twenty minutes of interactive training.
A scripting program was used to implement time-dependent events for this first scenario.  The library of avatars, now consisting of 25+ victims (coded as black, red, yellow or green to indicate severity), was refined to include time specific movements, vital signs and responsitivity throughout the 20 minute scenario.   Future development includes allowing the scripting program to attach sound sources (i.e. background sounds, explosions, screaming, crying, ambulances and fire engines) to avatars and/ or locations.  Time marks will be defined for when movement or sound effects would take place.
While ten of the available avatar victims were selected for the first version of the concession stand disaster training scenario, the template can be quickly modified to train for different aspects of an event.  In this way, we will be able to debrief the trainees and run through similar scenarios to reinforce specific aspects of decision making or point out specific stimuli to which they should react.
Technical Update:
The technologic base for this training is the high resolution, computer generated, synthesized audio-visual environment (CAVE), which will be integrated with a high-fidelity human patient simulator that is programmable to portray a wide range of human conditions.
Significant improvements were made to the virtual environment over the last three months.   The initial library of virtual victims has been fully developed to include 25+ avatar versions of varying severity (from fatalities to minor lacerations).  For example, the first version of the concession stand explosion features two fatalities (massive head trauma & acute myocardial infarction), three critically injured victims (facial burns, massive laceration, and collapsed lung), three severely injured victims (multiple burns, eye penetrating laceration, and massive hand trauma), and various mildly injured victims ranging from minor lacerations to hysteria.   Additionally, the virtual football stadium and accident scene have been significantly refined.    The destruction of the concession stand has been fully developed to include destroyed objects, debris, charring and even a partially collapsed concession stand roof.  
In addition to the virtual reality versions of disaster victim avatars, the inclusion of a life size human patient simulator has been integrated with the training experience.   The human patient simulator is physically located within the CAVE, and as a trainee approaches a victim avatar, the image of the victim can be imposed upon the life-size simulator.   The specific conditions of the virtual victim are linked to the patient simulator, which then portrays the pre-programmed vital signs.  Using simulation technology along with the virtual reality found in the CAVE is proving to be a unique and exciting method for high fidelity training.  
Finally, after several months of testing and in depth evaluation of existing systems, the team decided on a custom, in-house designed cluster based computer system to run and manage the virtual disaster scenario in the CAVE.  With the approval of our equipment budget revision in May, the team has completed ordering of  the necessary components which, besides the computers, include an advanced tracking system, and a trainee observation system.   Implementations of the new systems are scheduled to be complete by the end of August. 
Demonstration Visit:
In late June, four local volunteers attended a formative training session to test the first disaster scenario in the virtual environment, and to provide feedback on the realism, usability, and other aspects of the training scenario.  A member of the Ann Arbor Fire Department, University of Michigan Department of Public Safety, the Washtenaw County Health Department, and the Washtenaw County Office of the Sheriff participated.   Two training sessions were held, with an Ann Arbor fireman and a lieutenant from the Washtenaw County Sheriff as the first responders test subjects.  The participants were very enthusiastic about the demonstration, and provided valuable comments and insight.  Based on their feedback, the team has made additional improvements to the concession stand disaster scenario.  
Video Showcase:

In early July, the work group developed a video showcase of the work-in-progress concession stand disaster scenario.   This video was shared with participants at the 1st National Congress on Public Health Readiness in Washington, DC on July 20-22, 2004.   Please see the attached CD-ROM for the video in AVI format.
Next Steps

Over the next three months, the work group will continue to refine the concession stand disaster scenario, specifically focusing on developing convincing animation for the avatars in the virtual environment.  The group will conduct a pilot evaluation involving multiple first responder volunteers, including the development of a comprehensive trainee orientation plan.   The team will also review the testing methodology and the evaluation tools to ensure consistent and appropriate collection of evaluation data.  

Timeline/Budget

The work group has been operating along the proposed timeline on budget.  The team submitted a revised equipment budget to the CDC in April, and it was approved in May.  New equipment has been purchased as a result of the budget revision, and the team continues to actively manage the project funds.  Please see the attached Project Budget Status Report for further details.
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