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Introduction: The Remote, In Situ and Synchrotron
Studies for Science and Exploration (RIS4E) team was
funded by NASA’s SSERVI (Solar System Exploration
Research Virtual Institute) team was funded from 20142019. In part, RIS4E research focused on evaluating
both the utility of using field portable instrumentation
for crewed planetary surface exploration and the implications of including these technologies on EVA (extravehicular activity) timelines. RISE2, the next generation of the RIS4E project, has been funded from 20202024 in part to evaluate the incorporation of field deployable payloads and associated advanced EVA informatics systems and how these informatics systems will
support the execution of scientifically-motivated EVAs.
RISE2 Fieldwork: RISE2 fieldwork will use the
Kilbourne Hole maar volcanic crater, located in the Potrillo Volcanic Field, NM, which is a lunar and martian
analog that was used to train Apollo crews. Near-term
fieldwork will include a preparatory trip in Fall 2020 to
prepare for EVA simulations to take place in Spring
2021. The 2021 deployment will also bring journalism
students to the field to report on the field campaign as
part of a semester-long science journalism program conducted with the Stony Brook School of Journalism.
Field Portable Instruments: A variety of field instruments will be tested in RISE2 fieldwork, both individually among instrument teams to determine their
ideal operational modes, and as a part of EVA simulations to explore how data will be visualized and managed to make tactical decisions both within one EVA
and throughout a mission. Technologies tested will include: (a) handheld instruments, e.g., field-portable laser induced breakdown spectroscopy (LIBS), handheld
X-ray fluorescence spectroscopy (hXRF), visible-near
infrared spectroscopy (VNIR), and Raman spectroscopy; (b) tripod or rover-mounted instruments such as
Light Detection and Ranging (LiDAR) and hyperspectral imaging; (c) surface-deployable payloads like X-ray
Diffraction (XRD) and seismic instrumentation; and (d)
uncrewed aerial vehicles (UAVs) to provide high-level
context data and a platform with which to explore data
integration.

RISE2 Objectives: Following the success of the
RIS4E research, RISE2 will define a new paradigm for
integrated spatial and temporal data management and
visualization strategies for crewmembers and science
support teams during planetary surface exploration.
Science Objectives: We will evaluate the eruptive
history of Kilbourne Hole and general formation mechanisms of maar volcanic craters using field portable instruments. This task will provide a new test of formation
hypotheses for Kilbourne Hole and the development of
a surface analysis strategy for explosive basaltic deposits throughout the solar system.
Exploration Objectives: While evaluating the eruptive history of maar volcanic craters, we will define exploration protocols and a concept of operations (ConOps) for portable instruments using different operational modes, including reconnaissance of the entire
feature and detailed site characterization.
Finally, we will explore strategies for processing,
assimilation, visualization, and management of diverse
data types for mission support. Field portable instruments, while valuable in increasing scientific
knowledge of an area during exploration, yield high volumes of data. These data must be assimilated by extravehicular (EV) crewmembers and science support
teams in real-time to inform both tactical decision-making within one EVA and strategic decision-making
across a mission and the larger Artemis program. We
need a robust informatics capability available to both
the EV crew and science support teams to inform this
decision-making. RISE2 work will focus on this critical
need and will design a prototype in order to advance
recommendations for what future mission support software should include. This task will define data stream
workflows for field portable instruments and provide
recommended requirements for spatial and temporal
data management, assimilation, and visualization.
Conclusions: This presentation will review RIS4E
accomplishments and highlight plans for RISE2 testing,
which will develop recommendations, a ConOps, and a
data management strategy for NASA’s Artemis Program.

