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Project Description

® Tumbleweed will send two side-looking color images, GPS location, temper ature and pressure
data every 15 minutesfor the entire approximately four-day travel from the South Poleto the
coast.

® Thistest will confirm the viability of using inflatable devices for both the Tumbleweed and the
Inflatable Rover .

® Ultra-strong Spectraisa material that has been proposed for Marsinflatable applications, and
thistest will confirm itslong-term durability in a cold environment.

® Theserollingtestswill also bea major boost for Tumbleweed applications at other solar
system locationsincluding Venus, Titan, lo, and Triton, and for Inflatable Rover applications
on all the solid planetsand moonsin our solar system.
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Current Status

® Concept System Tested and Functional (Barrow, AL —10/02)

- Primary Tests: Tested stability of comm. link through Iridium modem and localization with GPS while tumbling
in an extreme (high latitude, low temperature, ice/snow cover) environment

- Secondary tests: Lifetime/Capacity Temperature Issues with several battery technologies (Alkaline, Lithium,
NiMh, NiCad), Functionality of Environmental Sensors (Temp, Pressure, Time, Acceleration, Battery Monitoring)

- Results: Survived < -14C, Tumbled >40 min., No GPS lock loss, elect. failures, or comm. issues

[ Near Term Enhancements (18K, Jan-Mar ‘03)
- Make atotal of 2 sets of PCB Electronics (1 primary, 1 backup) (8K)
- Integrate Tumbleweed Software with current Ground Station Display Software (5K)
- Incorporate 2 Imagers that will be located at the end of the preferred roll axis (5K)




Project Description

® Tumbleweed consists of:

— Electronics package suspended in inflated bag;

— Bagis2layers, one of nylon and one of polypropylene;

— Total masslessisthan 12 kg;

— 3 miinflated; inflation with air takes 15 minutes;

— Acquiresand transmitsimages, GPS, temp, pressure data en route;

— No capability to control direction of motion;




Project Sponsors

T

® Previously NASA - Code R, Technology Office

® Jet Propulsion Laboratory
— Div. 34, Mobility Systems Section
— Div. 35, Mechanical Systems Engineering & Research
— Director’s Discretionary Fund — Current Proposal




Project Team

® Project Name
- Technology Development for Advanced M obility Concepts

® Project Team

Jack Jones, M echanical Systems Engineering & Research

Frank Carsey, Earth & Space Science Division




Scientific Objectiv

Main Objective:

First test - deter mine topography of route
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Technology Objectives’ N

® Stepping stonein the development of technology to acquire science data in
remote, extreme ice environments

® Demonstration of Tumbleweed in conditions similar to Mars midlatitude
summer

® Demonstration of technology of scientific usefor current Earth Science
interestsi '

In future
— Mars,



Rover Specifics

S Antarctic Tumbleweed System

Atmospheric
Pressure

Digital Imager
640 x 480

ISpecs:
Diameter: 2 meters
Total Mass: ~20 kg
Power: ~ 10 watts (active)
Energy: ~500W watt/hr
Lifetime: ~96 hours
Temp: -40 C to +40 C
Uplink: 4 times/hour
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Serial EEPROMs [32K)
Flash EEPROMs (512K)
Real Tima Clock
Battery Lavel




Ground Station
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Field Tests

® Consistsof:

— Wind and Stability Testing,
M ojave Desert

— Rolling Iridium Comm. and GPS




Recent Tests

® Mid November 2002

® Barrow, Alaska

® Focus:
— Rolling Comm./GPS
— Temperature Survivability
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South Pole Deployment — 05/62

® Test Range: 200km
minimum

® Duration of Test: 1-10
days

® Scheduling of test: Any

time during summer
field season

® Equipment Retrieval
not required by
NASA/JPL
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Sea |ce Rover

o Goal of project to support accurate, broad-coverage, routine measurement of seaice thickness.

[ The objectives to achieve this goal are to:
1. Develop aseaice rover system capable of long traver ses (1000 km), including deployment of
instruments for deter mination of ice thickness, use of solar power, and r eal-time data transmission
back
2. Demonstrate the system in a sea ice environment characterized by low logistical costs and the
presence of supporting environmental and calibration data.

3. Provide the Earth science community with a new technology for making long-range surveysin
hostile or difficult environments,

Schedule:
Year 1:
Year 2:

Year 3:
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Mars Concept
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Mars wind-driven “ Tumbleweed”

balls can be used for:

 Descent (replace parachute) A Central Payload is held by a Series of
Support Lines in the Tumbleweed Ball

e Landing (airbag)

» Mobility (wind-driven on surface)




Future Applications

R

® Concept can be used to explore:
® Surfacesof Venus, Titan
® Saturn’smoon |o (supersonic volcanic wind)
® Neptune’'smoon Triton (significant surface wind erosion)

® For Venusand Titan:




Current Status

® Technology investigationsfor Tumbleweed are so far
successful

® Polar investigations abound for thistype of technology

® Further development needed in expanding sensor suite
(radar, magnetometer etc) and support systems







