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Introduction:  Many systems will be designed and
developed for the Artemis program. A subset of these
systems will be relevant to scientific activities
conducted during the program, but it is important to
consider that these scientific activities will be
conducted within the context of the larger program.
Thinking about the program data holistically, and
deliberately structuring its data products in a way that
preserves the data’s mission context will enable new
opportunities for real-time science support, and
long-term analysis of the mission and its data for
generations to come (see [1] for an example).

Here, we show that horizontally integrated mission
data products are valuable by describing the SSERVI
RISE2 field program. Temporally contextualized data
introduces relationships that do not need to be
predefined. One field that greatly benefits from
freeform relationship building between disparate
datasets is anomaly investigation, where investigators
need to follow lines of evidence that may not be a
priori apparent. Building relationships between data
enables accident investigators to react faster to
time-sensitive incidents during EVA operation and
other critical human spaceflight activities. Another
advantage is the long-term data preservation that
enables unplanned or yet-to-be conceived applications
or study of this data many years in the future. As
Artemis activities become more defined, having a
horizontally integrated data management plan will be
paramount to ensuring successful mission context is
captured for generations to come.

Capturing Scientific Data on Analog Field
Operations; RIS4E and RISE2: The Solar System
Exploration Research Virtual Institute (SSERVI)
Remote, In Situ, and Synchrotron Studies for Science
and Exploration (RIS4E)[2] and its successor program,
RISE2 continue to provide relevant analog scenarios
where scientific data is gathered in the field across a
variety of instruments during simulated EVAs. The
informatics considerations for these analogs include
accommodating a wide variety of instruments of
different types and applications. Hand-held
instruments such as X-ray fluorescence spectrometer
(XRF) and laser-induced breakdown spectrometer
(LIBS) are used on demand on targets of interest.
Larger instruments such as a hyperspectral camera and
LiDAR system require setup, processing time, and
post-processing activities in order to yield useful data
products. Real-time data sources such as GPS crew
tracking, and chest-worn audio/video recorders
provide a detailed time-based record of activities.
Lastly, field notebooks catalogued actions taken and

logged measurement locations which added important
contextual information to the data collected across
instruments.

Instrumentation data were gathered and
restructured into a temporal mission context with
many interim workarounds and human intensive data
curation to overcome the COTS instrument abilities,
resulting in the ability to “replay” an analog EVA
using a prototype software solution (fig. 1). The
question of how these kinds of information would be
gathered, transmitted, presented, digested in mission
control, and turned into EVA directives is being
investigated by the EVA Mission System Software
(EMSS) effort at JSC[3].

Figure 1: RIS4E prototype temporal replay software
solution horizontally integrating instrument data

Conclusion and Advantages: Collecting science
data with its mission context intact has three primary
benefits: (1) The Science Support Room is provided
the opportunity to process and analyze science data
during real-time activities to provide rapid response
EVA directives. (2) The science community is
provided the ability to identify and eliminate
anomalies within science data that were caused by
operational influences. (3) The scientific community is
afforded the opportunity to make novel discoveries via
“happy accidents” of insight introduced via the
temporal and correlational presentation of seemingly
unrelated information alongside data of interest.  These
technological capabilities can be enabled with modern
software. If the Artemis program prioritizes this goal
of horizontally structured data, it will enable the
scientific data gathered by the program to be used in
the new ways described in this paper and likely in yet
unimagined ways in the future.
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