
Project Summary 
 
This project will conduct systemic interdisciplinary and multi-institutional research regarding the quality 
of service achievable by a highly functional wireless cyberinfrastructure environment. While doing so, it 
addresses several diverse scientific networking predictability needs for rural and remote areas. Examples 
include: 
 

• Time-critical astronomical observations of faint moving and transient events that require 
extremely fast optical follow-up to determine accurate location, and permit rapid spectroscopic 
analysis before the transient event disappears; 

• Strict real-time requirements for earthquake sensor data outrunning a seismic shock wave for 
advance warning systems; 

• Other remote research, such as sensors at biological field stations; 
• Rapidly deployable and reliable sensor and human-interface networks for real-life crisis 

management situations; 
• Education related activities, including with Native Americans 
 

A significant network measurement and analysis component for this experiment based deployment into a 
living laboratory complements the activity and focus on these cross-cutting applications to understand 
their requirements and reactions to the wireless network, with results then being used for the network 
parameterization.  The already implemented San Diego based High Performance Wireless Research and 
Education Network (HPWREN) will be made available as a large-scale systemic platform with its diverse 
and collaborative interdisciplinary and multi-institutional applications. 
 
Intellectual Merit: This project will provide value in all three National Priority Areas. It focuses on 
advancing science, engineering, and education in several disciplines, by researching the actual real-time 
networking requirements, and subsequently creating means to have the network respond to those 
requirements. At the same time it is creating intellectual values in understanding advanced applications 
and how to prioritize specialized network resource use in space and time.  National and Homeland 
Security aspects are very applicable to this project, in that it will directly work with first responders, 
especially in the context of ad-hoc networking. As evidenced already by the related existing HPWREN 
award, it is highly likely that this will go beyond demonstrations and prototypes, and will be used in real 
crisis management scenarios. Economic Prosperity and Vibrant Civil Society will be impacted by Native 
American reservations benefiting from this activity, while participating in this project for distance 
education activities.  In addition, the resulting advancing knowledge and understanding across various 
science and education fields will have a significant societal and economic impact. 
 
Three of the four Technical Focus Areas are also applicable. The proposal attempts to integrate sensors, 
networking components, computers, and human-interfaces in a seamless and predictable fashion, while 
itself being part of a complex system. Astronomy, seismic, and first responder applications will work 
towards integration of data, models, and communications.  Native American distance education, data for 
first responders, and distribution of seismic data will impact interactions and complex interdependencies 
of information systems and social systems. 

 
Broader Impacts: The broader impacts of this project will be substantial and high-impact upon the way 
in which high performance wireless technology is utilized in remote multidisciplinary networks for 
science and engineering, as well as national and homeland security. It will also create economic and 
societal values, including in the context of distance education, teaching, and training, especially with 
Native American reservations. 








































