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Abstract (maximum ~200 words).

This response very briefly summarizes anticipated and perceived needs to advance remote sensing research and applications in urban
contexts as the affiliated datasets grow ever larger and denser.

Question 1 Research Challenge(s) (maximum ~1200 words): Describe current or emerging science or engineering research challenge(s),
providing context in terms of recent research activities and standing questions in the field.

The massive nature of current and emerging 3D point cloud datasets makes them increasingly challenging to manage and to query.
Existing systems struggle to manage this data in a truly 3D manner and current storage, indexing, and querying techniques often lead to
challenges for productive analyses. Difficulties arise in, for example nearest neighbor searches, because both direct data and contextual
data related to a single object (e.g. building, road, neighborhood) are indiscriminately held in multiple locations. Furthermore, the multi-
billion-point nature of many of these datasets cannot be effectively processed on standard, stand-alone machines because of their multi-
terabyte size.

Question 2 Cyberinfrastructure Needed to Address the Research Challenge(s) (maximum ~1200 words): Describe any limitations or
absence of existing cyberinfrastructure, and/or specific technical advancements in cyberinfrastructure (e.g. advanced computing, data
infrastructure, software infrastructure, applications, networking, cybersecurity), that must be addressed to accomplish the identified
research challenge(s).
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To resolve the challenges outlines in Question 1, the following technical advancements will be required:
1. Scalable means to query remote sensing data sets
2. Robust means for change detection in remote sensing data sets
3. Flexible and scalable data indexing and storage concepts that would full support the plethora of existing public sector data sets including
full waveform laser scanning data sets, other signal type data sets, and hyperspectral data. This must robustly address disparities in
granularity and cadence and better exploit distributed computing.

Question 3 Other considerations (maximum ~1200 words, optional): Any other relevant aspects, such as organization, process, learning
and workforce development, access, and sustainability, that need to be addressed; or any other issues that NSF should consider.

Despite, NEES/NEHRI data archiving requirements, to date almost nothing has been derived from this enormous data resource. This is not
only wasteful but criminal, as extensive datasets remain archived but unused, requiring resources for their maintenance but providing little
impact beyond the original project which drove their collection. Encouraging applicants to propose projects leveraging these existing
resources would not only reduce duplication but would also make the most of the resources that have been so laboriously collected and
archived. The research community would benefit greatly by more funding opportunities that specifically target the reuse data from previous
NSF projects.
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