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S. Expected Rover Capability

[64] Using models of the system engineering perform- The 2003 Mars Exploration Splrlt and Opportunity
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ance, a .su.lface mission of 90 sol§ ‘ha.s been p.ld?]lkd. Rover Mission (MER) Was | \ AR
demonstrating the capability of the system to achieve the _ 1L I NUI VI \
MER mission objectives. The engineering and science deSlgned to last 90 sols
requirements on mission return capability for the MER (martian days; see Fig. ]_),
mission have been defined as a set of observations and
mission achievements. At any given landing site, a MER team members eXpeCtEd to YEARS = + YEARS
rover will likely be capable of the following: collect data for a few months if = 1 .
l65] 1) Returning 2 color stereo Pancam and 2 Mini1-TES and then ana|yze it. But Spirit | eSDaﬂ % ||f98paﬂ
panoramas. : | 1
l66] 2) Driving to at least 4 distinct locations and and Opp_ortunlty outla;ted all S
performing in situ measurements at each location. expectations and acqwred far 124.838 | \ 217.594
[67] 3) Returning measurements using the full mstrument more data than the team could ik RN & i 7
suite of at least 1 soil sample, 4 rocks, and 1 abraded rock. : AW IMmages P = . raw Images
[6s] 4) Driving at least 600 m. analyze (See Flg 2) Only the e - ==
[6o] 5) Lasting for 90 sols with full use of the complete “Iow-hanging fruit” has been e e T ey SEE-S R e i
mstrument suite. N o studied - there’s plenty of new 4 8 R = N NG N 28 >
[70] 6) Performing one soil mechanics experiment and _ = » Sy Bl N > m
returning the associated measurements necessary for char- science for you to do! traveled B =" i — traveled

acterizing soil physical properties.

|71] 7) Returning the supporting calibration measure- : : Vs P e G
ments, 1imaging and Mini-TES measurements that enable If you can find the data that 3 DEGREES o 3 DEGREES
characterization of the context and diversity of the landing Interests you, and learn how to steepest slope ey | steepest slope
sites. analyze it.

[72] This 1s not the list of required achievements on Mars
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for mission success, which 1s a smaller subset. Instead. this

That's where we come in ©

Fig. 1: MER mission objectives. From Crisp et al. (2003).
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The guide teaches you how to You spend your summer studying

measure the size of a soil grain images taken by Mars rovers!

Imagine you're an undergrad in an
Earth Science department and you
You go to the MER PORTAL website and click on “"Learn how

(or any in-focus object

want to do a summer project on Mars Welcome to the MER PORTAL to analyze MER data”. You discover User Guides, based on i
in an MI Merged Focal Image)

What would you like to do? interviews with MER Team members, designed to teach you

_ S how to analyze MER data. You realize that you don’t know
PN e o, R - which instruments might be appropriate for your project.
Earth Science . ~ }' : . - .
soporssseas s | | You switch to the "Learn about the MER vehicle and

instruments” page and learn that the Microscopic Imager
(MI) was like the rover’s handlens. You could spend your
summer studying incredibly zoomed-in pictures of another
planet!

Learn about the MER You click on the “Find data” link, which takes you to a
vehicle and instruments user-friendly, interactive, science-based search. You
search for MI images in the Columbia Hills, and discover a
soil called “Arad” that has a mixture of light and dark grains.
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Sa.o%1 1. Open a Merged Focal Image with
St Preview or a similar image viewing
program

: @Skl 2. Zoom in on a grain until you see

MER PORTAL enables you to find MI Merged
Focal Images and download them from the
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You read the MI User Guide and learn that in an MI

ebru‘a Ma

Your advisor has never worked with planetary or e R L L reeerpepn OO Verged Focal Image” data product, each pixel individual P'_Xe|5 _ Planetary Data System (PDS). You use familiar
spacecraft data, but they’ve heard of this cool relevant to analyzing MER data relevant to the MER mission represents ~30 microns on the target. Count the pixels across the grain software that came with your computer to zoom

4. Multiply that number by 30 microns in on them and analyze soil on another world.
— —

new project called the MER PORTAL.

hour to find an example focal image of soil.
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BRINGING MER TO THE MASSES B A R E - el et
0 s to make MER data full Our 38-member team includes MER scientists and If you |
ur goa _ y engineers; Mars scientists who were not on the * Have any questions,
accessible to: . MER team; a journalist chronicler; and experts in *+ Would like to beta-test our materials, or
o Exger'encgd Mars, planﬁtary >CIENCE, EDIA (Equity, Diversity, Inclusion, and  Are a MER team member who'd like to
. én dge(%suinge rtesearc rs Accessibility), spacecraft data catalog production contribute
. Urac]:I 4 eds ut entsd ¢ by human catalogers and machine learning Please contact us!
th e G algorithms, website and software development, scole@spacescience.org
* School teache_rs data archiving, education, and mentoring.
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