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The NIST technical expert will be available for consultations and discussions to answer
questions and clarify any other technical aspects of this effort.
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9.04.04 Single-Chip eLoran Receiver
The Global Positioning System (GPS) is used for a myriad of innovative—and now,
essential—applications that were not envisioned when the system was first designed [1].
The Department of Homeland Security reports that of their 18 defined areas of U.S. critical
infrastructure (e.g., communications, transportation, and energy), 16 of them rely on GPS
for precision timing and synchronization in their system operations [2]. However, the GPS
signal is exceedingly weak, and it is vulnerable to interference, both accidental and
deliberate.
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Programs have been proposed to provide resilience to the many modern cyber physical
systems that rely on GPS for timing data. One that is often suggested is “eLoran,” which
could augment GPS by providing a complementary data transmission channel for timing and
more [3–8].
One of the developments that allowed GPS service to become so widely used was the
development of application-specific integrated circuits (ASICs) that allowed engineers to
incorporate GPS receivers into their products at very low cost (a few dollars or less). No
such single-chip receivers currently exist for eLoran. Development and demonstration of
ASICs for eLoran, or ASICs that integrate eLoran receiver functionality with that of other
systems, would accelerate adoption and utilization of eLoran if and when it is deployed.
While NIST has no operational responsibility for either GPS or eLoran, NIST seeks
development of eLoran ASICs in order to help facilitate the broad dissemination of precise,
accurate time standards and to provide robustness and resilience for critical cyber physical
systems.
The goals of this project are to develop and demonstrate reference designs for single-chip
eLoran receivers (ASICs). These designs could be for stand-alone eLoran receivers or—even
better—integrated into ASICs that receive multiple time-dissemination signals (e.g., GPS,
NIST’s WWVB). Designs must take care to capture all the timing precision available in these
signals, and the designs must be amenable for eventual mass production at very low cost
(commensurate in cost to today’s ASICs that provide precision time but which lack eLoran
compatibility).
As of this writing, the only U.S. eLoran signal is broadcast from Wildwood, NJ, and on an
intermittent, experimental basis. The signal has a coverage radius of a few hundred miles.
Proposals under this subtopic (Phase I now, and perhaps a Phase II later) should make clear
the extent to which access to this signal might be required, and what if any arrangements
might have been made for access to this signal when needed. Neither the U.S. Government
nor its CRADA partners [9] make any representation or commitment though this SBIR
solicitation that this signal would be available or guaranteed. Open-air eLoran signals may
also be available in the UK and other nations [10].
Phase I expected results:
Develop a feasibility study consisting, at a minimum, of a system design and supporting
analysis for timing accuracy and volume manufacturing costs. The design should be based
on published eLoran specifications (e.g., [3–7]) and the analysis should greatly benefit from
experimental validation of elements in the design.
Phase II expected results:
Production of prototype integrated circuits. The prototype should be produced to the
specifications to meet the needs for functionality testing and support the broad and rapid
commercialization of eLoran technology.
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NIST will not provide assistance on this project.
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9.04.05 Smart Visualization of Smart Manufacturing
Today’s manufacturing systems are able to collect vast amounts of data; however, much of
that data is never used unless and until there is a known problem in the process. Sometimes
the problem will not even be detected until the product is being used in the field, implying
that the manufacturing problem may have persisted for several generations of the product.
Advances in data visualization, which is a fundamental means of observing data and
discovering problems, have come a long way for generalized applications. Data visualization
still requires considerable effort to easily integrate with the systems generating data [1].
Current approaches (drag-and-drop dashboards, tableaus, etc.) to visualizing smart and
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