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Mapping Wakulla
Springs




DEPTHX

Full 3-D Mapping of 4 cenotes

Autonomous core samples
from Cenote Zacaton:

4 new phyla of bacteria
discovered




ENDURANCE

Environmentally
Non-Disturbing
Under-ice Robotic
ANtarctiC Explorer

Lake Bonney,
Antarctica 2008-2009

Full biogeochemical
profiling

3D mapping
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ARTEMIS
Autonomous rover-airbome Radar
Transects of the Environment beneath the
McMurdo Ice Shelf

© 2015 Stone Aerospace
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Europa Clipper Model Payload

Ice

Neutral Mass Penetrating

Spectrometer Radar (IPR)
(NMS)

Gravity Science Antenna
(GS) (x2)
Magnetometers
(MAG)

Langmuir
Probe (LP)
(x2)

| 2, Recon Camera
Thermal Imager L 4 = A (Recon)
(Thermal) >

Shortwave Infrared
Spectrometer
(SWIRS)

Topographical . 4 R -
Irﬂaggerpm) BM]:Te science instrument

Baseline reconnaissance instrument
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2015 Mission Objectives

 Calibrate the Europa Mission Ice Penetrating Radar
by providing ground truth sub-ice bathymetry data.

 Test novel sensors for microbial life detection in ice
(and to make autonomous sample collections when
triggered by such sensors).

« Explore and map under the Ross Ice Shelf (MIS locality)
and build detailed bathymetric (both up-look and down-

look)
maps and current profiles.

» Test long-range sub-ice autonomous vehicle systems

(including rendezvous and docking) for a Europa lander
iR TS
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ARTEMIS Mission Overview

Basal Echo Amplitudes _g— enar i
(Radar-computed) — 8

Calving 4/

O 0 1 S ARG “MSL """
El Freeze-on o Melt

Ice Thickness
1emp: Outgoing current (Racar-inferred)
<«
- Seaﬂ(?or- Fresh water input
Salinity (Gravity-inferred)
Incoming current | \

Grounding Line




Bot

Y Garage

100 - 450
meters

Hi-Res
Multibeam

ARTEMIS CONOPS

Down-hole deployment from

a 1.2 m diameter drilled

access shaft through seaice.

Vehicle then drops 40 m and
scans at constant standoff
from the underside of the ice

shelf.

Main Mission: Up-look and

down-look bathymetric

mapping, video imagery,

water biogeochemistry.
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ARTEMIS

PROXOPS:

Proximity Ops &
Sample Return

Extend Science Tower
Sonde at som standoff

Rise up peforming water
chemistry “cast”

Conductice contact
fluorescence
measurements

Collect water samples




Supervised Autonomy

Enables incremental development
of advanced capabilities

Allows Science Team to observe
the mission in real-time and to
interact with the vehicle if
something unusual is discovered

© 2015 Stone Aerospace
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Cruise & Mapping Configuration LnToIme
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Proxops & Protein Fluorescence Sensing
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Protein Fluorescence Spectrometer (PFS)

) . : Primary Astrobiology
Window Compliance Spring Science Sensor
O-ring Seals

Collection Optics Photon-counting

PMT

Excitation
Lenses Aperture Plate

X-Y Stage Aperture Plate

Telescoping et
Z-stage

Custom PCBs

—— e

™ :
Power Supply Sl

Custom design with Deep UV laser
and PMTs to scan into the ice for
V microbial communities




Laser Altimeter _
Fiber

Avigilon Camera | Spooler
WET Labs Fluorescence Triplet
Laser Scale

Avigilon Camera

Honeywell INS
RDI Navigator DVL

Paroscientific
Pressure Sensors

Imagenex 3 ,  \edl
Delta-T ———— <3 b | Tl : 2 CDOM

Multibeams S(; WU N s\ Redox

<

- B Seabird CTD

v )

‘ | 1\ | f °%A T McClane RAS-100 Sampler
L . e Main Electronics Housing
' Imagenex Km Sonars

Avigilon

Cameras RDI PAVS-150 DVL
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ARTEMIS: Dimensions

Weight in Air: 1,300 kg
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Docking Sequence

© 2015 Stone Aerospace




Docking Sequence
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Docking Sequence
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