Earth Science Technology Office

ESTO, the Earth Science Technology Office (GSFC, Code 407), was created in 1998 to lead strategic technology development and planning for the Earth Science Enterprise.  

Through flexible, science-driven technology strategies and a competitive selection process for highly specific technologies, ESTO has developed a broad portfolio of emerging technologies.  Currently, ESTO is supporting the development of 174 technologies at over 50 institutions (universities, corporations, and NASA centers) nationwide. Many ESTO technologies have graduated for use in Earth Science missions, as well as Space Science and Space Flight missions, and in commercial applications to benefit society at large.

There are two primary areas of technology development at ESTO: Observation Technologies and Information Technologies.  In each of these areas ESTO plans investments, develops new technologies, and identifies infusion paths for successful deployments in future measurements.   The Instrument Incubator Program (IIP) and Advanced Component Technologies (ACT) program lead the development of new and innovative technologies that lead to smaller, more powerful, less costly observation tools. 

The Advanced Information Systems Technology Program (AIST) and the Computational Technologies Program (CT) work toward a variety of goals within information technologies.  From sensor web networking and on-board processing to terabyte acquisition and modeling interoperability, these two programs make observational data useful and help to turn data into knowledge.

Technology requirements are derived in collaboration with science community in response to science measurement goals.  A recently developed knowledge management database, the Earth Science Integrated Planning System (ESTIPS), catalogs technology needs as well as communicates the underlying science questions. The database is available at http://esto.nasa.gov/estips
By identifying technology needs from science requirements, regularly assessing the maturity of technologies within the portfolio, and leveraging investments through creative partnerships, ESTO’s efforts will continue to enable future science applications far into the 21st century.  To learn more about ESTO and its programs go to: http://esto.nasa.gov
ESTO Portfolio Examples of Technologies Relevant to SSSC

Scientific Instrumentation:  In the area of instrumentation, there are two technologies being developed:

1) Development and verification of technology for earth observing deployed lidar telescope that enables deployed optical telescopes with passively controlled figure precision and stability for Lidar applications at low cost with 10 to 50 times increased stability.
2) Flexible transmit/receive membrane for large aperture scanning antennas that enables very large, light weight, electronically steerable apertures that can be placed in high orbits.

Information Technology/Autonomy:  Several technologies are under development in the areas of IT/autonomy:

1) Planning and scheduling of coordinated science observations that will enable ground-based scheduling and on-board schedule revision to enhance and coordinate the operation of spacecraft constellations.

2) Mission manager for supervisory and autonomous satellite operations that will enable autonomous reconfiguration of a suite of heterogeneous satellites to achieve maximal earth observing scientific value.
3) Formation flying and autonomous navigation will support fault-tolerant GN&C systems for distributed space systems in any orbit

Ultra Low Power Reconfigurable Computing: Ultra low power (ULP) technology has the potential to dramatically reduce power requirements for flight avionics, instruments, and on-board computing.  ESTO is funding one project for ULP development and several projects in reconfigurable computing technology.

1) Ultra-low power radiation tolerant reconfigurable field programmable gate arrays (FPGAs) that will be 10-100x less power that comparable FPGAs.

2) Reconfigurable hardware in orbit addresses effects for static random access memory based FPGAs through the tool development.

3) Radiation tolerant intelliegent memory stack will enhance a broad range of high data rate missions.

4) Development and testing of ultra high density fast readout storage will provide large capacity, high performance, low cost, rugged, and reliable on-board secondary memory for science missions. 

