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Virginia’s Region 2000 Key Technologies
Nuclear Power and Wireless Communications

Nuclear Power

· Computational Fluid Dynamics (modeling and simulation)

· Control Systems (for power generation systems)

· Environmental Qualification (safety related equipment)

· Gas Cleanup Technologies

· Human Factors – (human performance, technology design, and human-computer interaction)

· Industrial Waste Management- Extraction of hazardous materials from industrial waste streams, especially nitrates

· Material Science 

· Including high temperature refractories and ceramics

· New and advanced power generation processes

· Non-destructive examination techniques

· Nuclear Materials Container Design, Analysis, Fabrication and Testing

· Nuclear Waste Management 

· Radiation Protection

· Robotics

· Security - search, detection and surveillance

· Simulation Technology

· Space Nuclear Power and Propulsion

· Welding Technologies 
· Precision welding control of zirconium alloys and Inconels

· Minimizing potential for internal defects (porosity, cracks)

· Minimizing shrinkage and/or distortion

· Dimension control of the weld underbead
Wireless Communications
· A/D and D/A converters 

· Lower power consumption for higher speed and dynamic range

· High sample rates
· High SNR/SFDR for linear broad band RF paths

· Antennas- smart antennas for reducing interference

· Automated Testing Technologies/Concepts

· Bluetooth Technology

· Broadband Technology (WiMAX/WiFi); applications to PS

· Cancellation Technologies 

· Cognitive Radio Concepts for Interoperabily Enhancement

· Digital LMR Communications

· Digital Microwave for System Infrastructure

· Digital Satellite Communications Links for LMR Remote Site Linkage

· Digital tunable small size bandpass filters for multiband portable front ends

· Distributed antenna systems (analog and digital processing)

· Enclosures - Improved High temperature materials for radio enclosures (withstand fire?)

· Encryption methods (advanced); public key techniques

· Fiber Optics Technology for System Infrastructure

· Fiber Optics Transport (RF, video, data)

· FPGAs and DSPs (Lower size, cost, power, denser designs, time to market)

· Geolocation in wireless networks

· Integrated circuits/semiconductors 

· Integrated multiband mixed analog and digital SoC devices that condense today's radio layouts into much smaller, lower power packages

· IP/Networking/ad hoc networks - Practical, implementable  ad-hoc networking concepts

· Mobile network drive test tools

· Multiband Software defined radio that doesn't require replication of RF circuitry for different bands

· Next Generation VOIP and ROIP Technology

· PA linearizers for base stations and small enough and with low enough power consumption to be implemented in a portable.

· Phase noise oscillators - Improved

· Portables 
· Better sounding, durable, low cost small speakers

· General Power consumption conservation/reduction techniques, smaller batteries
· Improved, low cost and durable displays

· Rapid prototype development - Improved tools (e.g. easier to use Simulink model based design for DSPs and FPGAs)

· Receive spatial diversity techniques for both base stations and terminals.

· RF Transport over Fiber

· RF integration (optimum) MMIC

· RF repeaters

· Sensor networks – DoD, DHS, CIP, Public Service (utility, industrial, etc.) 

· Video Transmission over LMR

· Voice recognition devices and/or SW algorithms - Secure, cheap, and reliable

· Wideband Radio receive and transmit RF devices (including antennas)(e.g.150-800 MHz)

· Wideband synthesizers for multiband radios

· Wireless interface devices for PANs - secure, cheap, and reliable

For more information on these technologies please contact:  

Bob Bailey, Executive Director of the Center for Advanced Engineering & Research 

E-mail bbailey@caer.us or Phone (434)847-1447
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