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AN IT INFRASTRUCTURE FOR RESPONDING TO THE UNEXPECTED
Executive Summary

The University of California, Irvine (UCI) and the University of California, San Diego (UCSD) received NSF Institutional Infrastructure Award 0403433 under NSF Program 2885 CISE Research Infrastructure.  This award is a five year continuing grant and the following report is the Year Four Annual Report.


The NSF funds from year three ($301,860) were split between UCI and UCSD with half going to each institution.  The funds were used to begin creation of the campus-level research information technology infrastructure known as Responsphere at the UCI campus as well as beginning the creation of mobile command infrastructure at UCSD.  The results from year three include 77 research papers published in fulfillment of our academic mission.  A number of drills were conducted either in the Responsphere infrastructure or equipped with Responsphere equipment in fulfillment of our community outreach mission.  Additionally, we have made many contacts with the First Responder community and have opened our infrastructure to their input and advice.  Finally, as part of our education mission, we have used the infrastructure equipment to teach or facilitate a number of graduate and undergraduate courses at UCI including: 

UCI ICS 214A, UCI ICS 214B,  UCI ICS 215, UCI ICS 203A, UCI ICS 278, UCI ICS 199, UCI ICS 290, UCI ICS 280,  UCI ICS 299.


The following UCSD courses have either utilized Responsphere infrastructure, or in some cases, project-based courses have either contributed to infrastructure improvements or built new components for the infrastructure: ECE 191 (6 projects), MAE 156B (1 project), CSE 294 and CSE 218. In addition, researcher BS Manoj taught ECE 158B (Advanced Data Networks, which covers challenges in communications during disasters).
Year three was an excellent year for Responsphere and industry relationship building. At UCI, we entered into a strategic partnership with D-Link Inc., and the Bren School of Information and Computer Sciences (ICS) that resulted in a $50,000 in-kind gift as well as 70% discount on any D-Link technology that we required for sensor instrumentation.  Fonevia LLC, an emergency alert provider, has partnered with Responsphere researchers on joint development as well as provided a one-time cash gift.  Motorola Inc. provided several phones this year to integrate into the Responsphere test-bed as well. 
At UCSD, we collaborated with Ericsson, Inc. on CalMesh research; Ericsson is sponsoring a project on opportunistic ad-hoc routing at UCSD.  We continue to explore opportunities in the public safety sector with QUALCOMM; and have been working with Talkaphone on a campus-wide emergency notification network. Anritsu has worked with us in gathering and understanding wireless spectrum data using their Electromagnetic Interference Measurement Software for portable spectrum analyzers.
First Responder partnerships have been essential to the success of the Responsphere project. At UCI the City of Ontario Crisis Alert Portal (www.disasterportal.org/ontario) was fully designed, tested and implemented on the Responsphere infrastructure.  Additionally, several research artifacts such as the Autonomous Mobile Sensing Platforms (3) were developed for crisis responders as well as for technology testing within Responsphere.  The EvacPack has been prototyping for two years and has received significant sensing upgrades due to First Responder feedback from our drills and other technology testing events.  
Collaboration with UCSD Campus Police and UCSD Emergency Management has continued to evolve; specifically in our participation in a campus-wide Drill (October 2007) and also in a new project: working with the UCSD police, emergency services departments and a small company to pilot a campus-wide emergency notification network.  
In addition, we have conducted a number of successful drills within the UCI infrastructure testing IT solutions and capturing data that was used to calibrate our evacuation simulator, used for First Responder training, as well as populating our data repository.  Our EvackPack was utilized during an on-campus radiological drill and performed in an outstanding fashion: finding two of the three radiological hazards.  Additionally, one of our Autonomous Mobile Sensing platforms was tested during a chemical spill drill and was able to find the chemical and report the Material Safety Data sheet back to the on-site First Responders.

 The CalMesh infrastructure developed at UCSD was used to provide connectivity for all of the devices used in the WIISARD project. Responsphere researchers participated in and deployed CalMesh in a number of RESCUE and WIISARD project activities. On January 24, 2008 the CalMesh team, in conjunction with the WIISARD project, participated in a drill organized by the San Diego regional Metropolitan Medical Strike Team (MMST) at both the Coors Amphitheatre and Knotts Soak City Waterpark – providing an opportunity for us to test the concurrent deployment of two wireless ad-hoc mesh networks.  

Both UCI and UCSD are currently preparing for large scale exercises in the near future. At UCSD, plans are to participate in another campus drill tentatively scheduled for Fall 2008.  .  
Spending Plan
Spending plans for year 4 at UCI include: personnel salary to maintain and extend infrastructure, extend the 802.11 wireless coverage as well as investigation of WiMax technologies and its implication for emergency response.  As indicated in the initial budget proposal, staff salary for designing, implementing, and maintaining the Responsphere will increase during latter years of the grant.  Further infrastructure enhancements include instrumentation of the new ICS building (Bren Hall) with Zigbee mote sensors and more fully develop the SATware system that extracts meaning from sensor streams. Additionally, we will host a number of drills, exercises and evacuations in the Responsphere infrastructure.  

Spending plans for year 5 at UCSD include maintaining the existing infrastructure and developing any additional infrastructure needed for drills. 
Infrastructure


Responsphere is the hardware and software infrastructure for the Responding to Crisis and Unexpected Events (ResCUE) NSF-funded project.  The vision for Responsphere is to instrument selected buildings and an approximate one third section of the UCI campus (see map below) with a number of sensing modalities.  In addition to these sensing technologies, the researchers have instrumented this space with pervasive IEEE 802.11a/b/g Wi-Fi and IEEE 802.3 to selected sensors.  They have termed this instrumented space the “UCI
 Smart-Space.”  

[image: image1]
UCI Smart-Space


The sensing modalities within the Smart-Space include audio, video, powerline networking, motion detectors, RFID, and people counting (ingress and egress) technologies.  The video technology consists of a number of fixed Linksys WVC54G cameras (streaming audio as well as video), mobile Linksys WVC 200 tilt/pan/zoom cameras, D-Link DCS-6620G cameras, and several Canon VB-C50 tilt/pan/zoom cameras.  These sensors communicate with an 8-processor (3Ghz) IBM e445 server as well as an 8-processor (4 dual-cores) AMD Opteron MP 875 server.  Data from the sensors is stored on an attached IBM EXP 400 with a 4TB RAID5EE storage array.  This data is utilized to provide emergency response plan calibration, perform information technology research, as well as feeding into our Evacuation and Drill Simulator (DrillSim).  The data is also provided to other disaster response researchers through a Responsphere Affiliates program and web portal.  Back-ups of the data are conducted over the network to Buffalo Terrastation units as well as a third generation stored off-site.

This budget cycle (2006-2007), we have significantly enhanced the data storage capabilities of the UCI infrastructure by doubling the storage capacity of the Network Appliance (NAS).   Through a generous donation from D-Link, we have also extended our sensing capability into building 314 (Bren Hall – ICS).  We have also began or extended work on several mobile sensing platforms that support search and rescue efforts, sensing research, and privacy research.

Significant technical advances were made for many components of the Robust Networking Infrastructure. Notably, a new routing MAC layer protocol called MACRT was developed for the CalMesh platform; it was successfully introduced and tested during the Winter/Spring 2008. In addition, the CalMesh hardware was overhauled with a more capable Linux platform and faster WiFi cards (we now run a 500Mhz CPU and use 802.11g rates on Atheros cards). We call this updated platform CalMesh2 and it can be either hosted in the same rugged aluminum cases as the first version, or in a smaller form factor enclosure that is also designed for outdoor use.

Two new models of the Gizmo truck were developed this year, one for a private company and the other to be used by students as a building platform. GPS capabilities have been added to the Gizmo platform. Also, a new circuit board has been designed in order to integrate all of the, now quite numerous, functionalities present in Gizmo. A new CalNode was developed, CalNode-Semi-Mobile (CalNode-SM)to add functionality to the CogNet system.

UCSD has also been continuing to develop the mobile command and control vehicle for emergency response - the pickup truck we purchased in September 2006 has participated in all of our drills. The major work on the truck this year was to add a new solar power system and controllers which enable all of our wireless infrastructure components (Gizmo, Wifli Condor, CalMesh, etc.) to interface with the vehicle. 

One of the primary successes this year was the tight integration among the multiple components of the networking infrastructure, which was showcased and tested for the first time in full-scale drills. The integration provided a more cohesive, interoperating infrastructure. This was successfully demonstrated when we showcased nearly a dozen of our technologies, tools and devices during the two emergency drills in which we participated this year: UCSD Campus Drill (full-scale exercise with an active-shooter scenario), October 16, 2007 and an MMST full-scale drill, dubbed Operation Silver Bullet (in South Bay, San Diego, CA, January 24, 2008 (unique scenario with dual incidents situation, the first time for the local MMST).

Portable tiled-display wall for visualization in crisis response - NUTSO (Non-uniform Tiled System Optiportal) demonstrated the ability to create a mobile platform that can serve as a mobile command center, and integrate a number of video feeds and other sources of information in a single, flexible viewing area. Multiple types of feeds were handled well, including video feeds from cameras, news coverage, online resources, internal documents, etc.

Rich Feeds worked seamlessly with NUTSO. A first cut at crosscutting concern processing for authorization/authentication/policy evaluation was integrated into the ESB.  Based on user-supplied credentials, the feed list presented to the user is determined, such that a lack of credentials filters out the UCSD Police camera feed, for example.

The main infrastructure acquisition for UCSD in Year 4 was the purchase of aLIDAR sensor- Leica ScanStation2 laser scanner and Panoscan panoramic camera for high speed data capture.  These devices have been used to collect environmental and structural data to be input for network simulation models.  In addition, other projects have been pioneering the use of these tools for cultural heritage applications; we have collected structural data of historical buildings (Palazzo Vecchio and Palazzo Medici in Florence), and of an archaeological site in the Anza-Borrego desert in southern California.

CalMesh nodes have provided a mobile wireless ad-hoc mesh networking infrastructure to support both research and activities (training exercises and drills) for both the RESCUE and WIISARD (Wireless Internet Information Systems for Medical Response in Disasters) projects, including  a UCSD campus emergency response drill in October 2007, and the San Diego Metropolitan Medical Strike Team exercise at Coors Amphitheatre/Knotts Soak City in San Diego in January 2008.
 
Outreach 


In fulfillment of the outreach mission of the Responsphere project, one of the goals of the researchers at the project is to open this infrastructure to the first responder community, the larger academic community including K-12, and the solutions provider community.  The researchers’ desire is to provide an infrastructure that can test emergency response technology and provide metrics such as evacuation time, casualty information, and behavioral models.  These metrics provided by this test-bed can be utilized to provide a quantitative assessment of information technology effectiveness.  Printronix, IBM, and Ether2 are examples of companies that have donated equipment in exchange for testing within the Responsphere testbed.

One of the ways that the Responsphere project has opened the infrastructure to the disaster response community is through the creation of a Web portal.  On the www.responsphere.org website there is a portal for the community.  This portal provides access to data sets, computational resources and storage resources for disaster response researchers, contingent upon their complying with our IRB-approved access protocols.  IRB has approved our protocol under Expedited Review (minimal risk) and assigned our research the number HS# 2005-4395. 

At UCI we have been active in outreach efforts with the academic community, organizing the following conferences and workshops: 

1. Disaster Communication Focus Group: August, 2006
2. Emergency Management Working Committee: March, 2007
3. Institute for Defense and Government Analysis, Search & Rescue Technology Workshop,


Situational Awareness  Technologies for Disaster Response, July 26, 2006,  Presenter: 
Naveen Ashish
4. National Research Council of the National Academies, Workshop on Geospatial Information for Disaster Management: Guidelines for the use of GIS and Remote Sensing data in Emergency Management, Panelist: Charles K. Huyck.

5. One Step Ahead of the Crisis: Innovative Technology Solutions for Disaster Preparedness, March, 2007, Panelsits: Chris Davison, Nalini Venkatasubramanian.


We have also hosted a number of K-12 outreach events:

1. March 24, 2007 - Rescue hosted the "High School Scholar's Day".  The program is designed to increase awareness of computing science and engineering among graduating HS seniors.  This was an all-day event in which Rescue researchers presented our technologies.
2. Summer 2006 and Summer 2007 - RESCUE hosted a high school student working as an intern programmer developing software for the testbeds and research projects.

3. RESCUE worked with Fonevia Inc. to initiate technology transfers of a crisis alert system to be used in school to parent dissemination. Through Fonevia, we are in discussions with the Redondo Beach School District to pilot test RESCUE alert technologies in 2007 and 2008 using a phased deployment approach.


At UCSD we have been active in outreach efforts with the academic community, organizing the following conferences and workshops: 

1. Ramesh Rao, Manoj Balakrishnan and Alexandra Hubenko co-chaired a special session at the 5th Conference of the International Community on Information Systems for Crisis Response and Management (ISCRAM) titled “Technology Showcase: Communication Systems and Technologies for Crisis and Disaster Response”
Other outreach activities at UCSD included demonstrating our infrastructure and research technologies for industry groups, domestic and international governmental delegations, and conferences that take place at Calit2; including Future in Review (FiRE)
Responsphere researchers and technologists from both campuses gave a number of keynote addresses and invited talks.  These addresses provide the Responsphere team the opportunity to engage a number of stakeholders (Government, industry, academia, and First Responders) within the emergency response domain.  We list a sample of such talks below.

B. S. Manoj attended IEEE Globecom 2007 in Washington, D.C., and presented a paper titled On Adding Link Dimensional Dynamism to CSMA/CA based MAC protocols.

Don Kimball attended ICAST 2007 in Ghana, during December 2007 and presented a paper, authored as part of this project, titled On the Viability of Wireless Mesh Networks as a Next Generation Wireless 

Networking.

B. S. Manoj attended IEEE CCNC 2008 in Las Vegas, NV, during January 2008 and presented a paper titled On Optimizing Non-Asymptotic Throughput of Wireless Mesh Network. This paper received the Best Paper 

Award at IEEE CCNC 2008.

Bheemarjuna Tamma attended IEEE WCNC 2008, during March 2008 and presented a paper titled On the Accuracy of Sampling Schemes for Wireless Network Characterization.
UCSD K-12 outreach activities included  demonstrations at the 2008 Calit2 Take your Daughters and Sons to Work Day; and sponsoring a total of 12 student interns from the Preuss School during the 2007-2008 academic year, a charter school under the San Diego Unified School District whose mission is to provide an intensive college preparatory curriculum to low-income student populations and to improve educational practices in grades 6-12. These students worked on projects related to the Gizmo platform.
Responsphere Drills

· October 16, 2007: UCSD Campus Drill.  UCSD’s RESCUE and Responsphere projects participated in a campus drill (active shooter scenario)
· January 24, 2008;  MMST Drill at Coors Amphitheatre, National City, CA.  UCSD participated in a large-scale emergency  response drill in conjunction with the San Diego Metropolitan Medical Strike Team (MMST) and the UC San Diego Police and Emergency Services departments on the UCSD campus on August 22, 2006. The ENS system was demonstrated and used as the backbone network for emergency response activities demonstrated during this event

· August 29, 2006 BioHazard Drill at UCI, RESCUE and Responsphere teams
March, 2007. UCI campus-level radiological exercise. 
· Jull 11, 2007 (planned) Active Shooter and Casualty Drill at UCI, RESCUE and Responsphere teams.  Conducted with Campus EH&S, UC Irvine Police Department, Orange County Fire Authority.
Research Demonstrations with First-Responder, Government, and State Community Groups: 

· March 1, 2007.  Calit2 Igniting Technology: One Step Ahead of the Crisis: Innovative Technology Solutions for Disaster Preparedness.  A Calit2 sponsored research symposium on disaster response technologies featured Responsphere Technologies and Rescue researchers.  This event was well attended by industry as well as first responders.

Responsphere Management

The Responsphere project leverages the existing management staff of the affiliated RESCUE project which is a NSF funded Large ITR. In addition, Responsphere, given the scale of the technology acquisition and deployment has hired technologists who are responsible for purchase, deployment, and management of the infrastructure. The management staff at UCI consists of a Technology Manager (Chris Davison).  Ar UCSD, the management staff consists of a Project Manager (Alex Hubenko) and Project Support Coordinator (Vanessa Pool).  The management staff and technologists associated with Responsphere possess the necessary technical and managerial skills for both creation of the infrastructure and collaboration with the industry partners. The skill set of the team includes: Network Management, Technology Management, VLSI design, and cellular communications.  This skill set is crucial to the design, specification, purchasing, deployment, and management of the Responsphere infrastructure.


Part of the executive-level decision making involved with accessing the open infrastructure of Responsphere (discussed in the Infrastructure portion of this report) is the specification of access protocols.  Responsphere management has decided on a 3-tiered approach to accessing the services provided to the first responder community as well as the disaster response and recovery researchers.  


Tier 1 access to Responsphere involves a read-only access to the data sets as well as limited access to the drills, software and hardware components.  To request Tier 1 access, the protocol is to submit the request, via www.responsphere.org, and await approval from the Responsphere staff as well as the IRB in the case of federally funded research.  Typically, this access is for industry affiliates and government partners under the supervision of Responsphere management.

Tier 2 access to Responsphere is reserved for staff and researchers specifically assigned to the ResCUE and Responsphere grant.  This access, covered by the affiliated Institution’s IRB, is more general in that hardware, software, as well as storage capacity can be utilized for research.  This level of access typically will have read/write access to the data sets, participation or instantiation of drills, and configuration rights to most equipment.  The protocol to obtain Tier 2 access begins with a written request on behalf of the requestor.  Next, approval must be granted by the Responsphere team and, if applicable, by the responsible IRB.  

Tier 3 access to Responsphere is reserved for Responsphere technical management and support.  This is typically “root” or “administrator” access on the hardware.  Drill designers could have Tier 3 access in some cases.  The Tier 3 access protocol requires that all Tier 3 personnel be UCI or UCSD employees and cleared through the local IRB.
 Personnel 
University of California Irvine (UCI)


	Name
	Role(s)
	Institution

	Naveen Ashish
	Visiting Assistant Project Scientist
	 UCI

	Carter Butts
	Assistant Professor of Sociology and the Institute for Mathematical Behavioral Sciences
	 UCI 

	Howard Chung
	ImageCat
	 Inc.

	Remy Cross
	Graduate Student
	 UCI

	Mahesh Datt
	Graduate Student
	 UCI 

	Rina Dechter
	Professor
	 UCI

	Mayur Deshpande
	Graduate Student
	 UCI 

	Ronald Eguchi
	President and CEO
	 ImageCat

	Magda El Zarki
	Professor of Computer Science
	 UCI

	Ramaswamy Hariharan
	Graduate Student
	 UCI 

	Bijit Hore
	Graduate Student
	 UCI 

	John Hutchins
	Graduate Student
	 UCI 

	Charles Huyck
	Senior Vice President
	 ImageCat

	Ramesh Jain
	Bren Professor of Information and Computer Science
	 UCI 

	Dmitri Kalashnikov
	Post-Doctoral Researcher
	 UCI 

	Chen Li
	Assistant Professor of Information and Computer Science
	 UCI 

	Yiming Ma
	Graduate Student
	 UCI 

	Gloria Mark
	Associate Professor of Information and Computer Science
	 UCI

	Daniel Massaguer
	Graduate Student
	 UCI 

	Sharad Mehrotra
	RESCUE Project Director,  Professor of Information and Computer Science
	 UCI

	Miruna Petrescu-Prahova
	Graduate Student
	 UCI 

	Vinayak Ram
	Graduate Student
	 UCI

	Will Recker
	Professor of Civil and Environmental Engineering,  Advanced Power and Energy Program
	 UCI

	Nitesh Saxena
	Graduate Student
	 UCI 

	Dawit Seid
	Graduate Student
	 UCI 

	Masanobu Shinozuka
	Chair and Distinguished Professor of Civil and Environmental Engineering
	 UCI 

	Michal Shmueli-Scheuer
	 Graduate Student
	 UCI 

	Padhraic Smyth
	Professor of Information and Computer Science
	 UCI 

	Jeanette Sutton
	Natural Hazards Research and Applications Information Center
	University of Colorado at Boulder 

	Nalini Venkatasubramanian
	Associate Professor of Information and Computer Science
	UCI

	Kathleen Tierney
	 Professor of Sociology
	University of Colorado at Boulder 

	Jehan Wickramasuriya
	 Graduate Student
	 UCI 

	Xingbo Yu
	 Graduate Student
	 UCI 


University of California San Diego (UCSD)


	Name
	Role(s)
	Institution

	Ramesh Rao
	PI; Professor, ECE; Director, Calit2 UCSD Division
	Calit2, UCSD

	John Miller
	Senior Development Engineer
	Calit2, UCSD

	Ganapathy Chockalingam
	Principal Development Engineer
	Calit2, UCSD

	Babak Jafarian
	Senior Development Engineer
	Calit2, UCSD

	John Zhu
	Senior Development Engineer
	Calit2, UCSD

	BS Manoj
	Post-doctoral Researcher
	Calit2, UCSD

	Sangho Park
	Post-doctoral Researcher
	Calit2, UCSD

	Stephen Pasco
	Senior Development Engineer
	Calit2, UCSD

	Helena Bristow
	Project Support
	Calit2, UCSD

	Alexandra Hubenko 
	Project Manager
	Calit2, UCSD

	Raheleh Dilmaghani
	Graduate Student
	ECE, UCSD

	Shankar Shivappa
	Graduate Student
	ECE, UCSD

	Wenyi Zhang
	Graduate Student
	ECE, UCSD

	Vincent Rabaud
	Graduate Student
	CSE, UCSD

	Salih Ergut
	Graduate Student
	ECE, UCSD

	Javier Rodriguez Molina
	Hardware development engineer
	Calit2, UCSD

	Stephan Steinbach
	Development Engineer
	Calit2, UCSD

	Rajesh Hegde
	Postdoctoral Researcher
	Calit2, UCSD

	Rajesh Mishra
	Senior Development Engineer
	Calit2, UCSD

	Brian Braunstein
	Software Development Engineer
	Calit2, UCSD

	Mustafa Arisoylu
	Graduate student
	ECE, UCSD

	Tom DeFanti
	Senior Research Scientist
	Calit2, UCSD

	Greg Dawe,
	Principal Development Engineer
	Calit2, UCSD

	Greg Hidley
	Chief Infrastructure Officer
	Calit2, UCSD

	Doug Palmer
	Principal Development Engineer
	Calit2, UCSD

	Don Kimball
	Principal Development Engineer
	Calit2, UCSD

	Leslie Lenert


	Associate Director for Medical Informatics, Calit2 UCSD Division; Professor of Medicine, UCSD; PI, WIISARD project
	Calit2, UCSD

	Troy Trimble
	Graduate Student
	ECE, UCSD

	Cuong Vu
	Senior Research Associate
	Calit2, UCSD

	Boz Kamyabi
	Senior Development Engineer
	Calit2, UCSD

	Jurgen Schulze
	Postdoctoral Researcher
	Calit2, UCSD

	Qian Liu
	Systems Integrator
	Calit2, UCSD

	Joe Keefe
	Network Technician
	Calit2, UCSD

	Brian Dunne
	Network Technician
	Calit2, UCSD

	Per Johansson
	Senior Development Engineer
	Calit2, UCSD

	Wing Lun Fung
	Undergraduate Student
	ECE, UCSD

	Anthony Nwokafor
	Networking Engineer
	Calit2, UCSD

	Parul Gupta
	Graduate Student
	ECE, UCSD

	Anders Nilsson
	Graduate Student (visiting researcher)
	Calit2, UCSD

	Wenhua Zhao
	Graduate Student (visiting researcher)
	Calit2, UCSD

	Daniel Johnson
	Mechanical engineer
	Calit2, UCSD

	Ian Kaufman
	Research Systems Administrator
	Calit2, UCSD

	Kristi Tsukida
	Undergraduate student
	ECE, UCSD

	Eldridge Alcantara
	Graduate Student
	ECE, UCSD

	Mason Katz
	Senior Software Developer
	SDSC, UCSD

	Greg Bruno
	Senior Software Developer
	SDSC, UCSD

	Vanessa Pool
	Project Support
	Calit2, UCSD

	Xavier Monraz
	Undergraduate Student
	UCSD

	Jeffrey Cuenco
	Software Development Engineer
	Calit2, UCSD

	Barry Demchak
	Graduate Student 
	CSE, UCSD

	Ingolf Krueger
	Professor
	CSE/Calit2, UCSD

	Rajesh Hegde
	Postdoctoral Researcher
	Calit2, UCSD

	Bheemarjuna Reddy Tamma
	Postdoctoral Researcher
	Calit2, UCSD

	Paul Baumgart
	Undergraduate Student researcher
	Calit2, UCSD

	Salih Ergut
	Graduate Student
	ECE, Calit2

	Jim Madden
	Administrative Computing and Communications (Infrastructure installation)
	UCSD

	Patrick Nehls
	Administrative Computing and Communications (Infrastructure installation)
	UCSD

	Nicola Blado
	Visiting Researcher
	Calit2, UCSD

	Jeremy Rode
	Graduate Student
	ECE, UCSD

	Paul Draxler
	Volunteer
	QUALCOMM, Inc

	Myoungbo Kwak
	Graduate Student
	ECE, UCSD

	Jin-Seong Jung
	Graduate Student
	ECE, UCSD

	Aaron Jow
	Graduate Student
	ECE, UCSD

	Manish Made
	Graduate Student
	ECE, UCSD


Courses


In fulfillment of our academic mission, the following undergraduate and graduate courses are facilitated by the Responsphere Infrastructure, use Responsphere equipment for research purposes, or are taught using Responsphere equipment:

UCI ICS 214A, UCI ICS 214B,  UCI ICS 215, UCI ICS 203A, UCI ICS 278, UCI ICS 199, UCI ICS 290, UCI ICS 280,  UCI ICS 299.

UCSD ECE 191, UCSD MAE 156B, ,UCSD ECE 158B, UCSD CSE218, UCSD CSE294
Equipment


The following table summarizes the types of equipment the UCI and UCSD Responsphere teams obtained for the project. The most significant purchases in year 3 include a deployment of motes sensors throughout the infrastructure as well as a significant increase in optical, acoustic, and mobile sensing.  In all cases, education pricing and discounts were pursued during the purchasing process.
	UCSD Equipment Fabrications

	Quantity
	Equipment
	Usage

	1
	Gizmo 
	Test platform for self-deploying, remotely controllable wireless network nodes equipped with various kinds of field sensors; improvements and additonal features for the 3 Gizmos that were built in Year 3

	1
	Vehicle  
	Components purchased and fabricated include:

Wiring

Solar panels

Controllers to interface Gizmo, Wifli Condor, CalMesh nodes with the truck’s communication

	1
	Leica ScanStation2
	laser scanner for environmental/structural data aquisition

	1
	Panoscan
	panoramic camera for high speed data capture

	1
	Software defined radio nodes
	CalRadio nodes (for networking infrastructure and RF modeling research)

	1
	CalMesh WiFli Condor
	Components to build one additional WiFli Condor – motors, batteries, gears, etc (aerial version of Gizmo)










































































































































































[image: image2.png]@ -

ALDRICH
PARK



